
~~ 

-~ - - J 

Groundwater Quality Protection Permit 
Self-Monitoring Report Form 

SPECIMEN NO. DATE AEC'D AT LAB 

Lab" ' ne & Address LAB 10 I 
NO. G-0020-02 ADHS Permit No. 

Sample Location TEl Well No. 1 

10 SAMPLE COLLECTION INFORMATION 

Facility Name & Mailing Address 'r;l.Groundwater 0 Vadose 0 Waste Stream 0 Pond 

PBR Minerals, Inc. o Other 

P.O. Box 370 Sampl.Oa'e Sample Time 

Tombstone, Arizona 85638 Depth to Water Feet below land surface 
(Groundwa,er Sample. Only, 

0 Parameter Code: P72019 

Collected By: Gary A. Lindroos 

ADHS Use Only I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
ISICI,1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Perameler Name' 
Slorel Parameter Storel Parameter 

LAboralory AnalYll1 Relulll Number LAboralory Ana'y.,. RDUIlI Parameler Name' Number 

Arsenic + P01002, · , Endrin' P39390, · , 
Barium + P01007, · , Lindane' P39782, · , 
Cadmium + P01027, · , MethoxyChlor' P39480, · , 
~r"qium + P01034, · , Toxaphene· P39400, , , 

Le6"J + P01051, · , 2.4-0' P39730, · , 
Mercury + P71900, · , 2,4,5-TP Silvex' P39045, · 

.• 
, 

Nitrate(N) POO620~ , TTHM' P82080, · , 
Selenium + P01147, · , Free Cyanide Mg/L, (0 .01 , 
Silver + P01077, · , , · , 
Fluoride P00951, · , , · , 

, · , , · , 
Alkalinity POO410, , , , · , 
Calcium POO916, · , , · , 
Chloride POO940, · , , · , --------
Copper + P01042, · , , , 
~ ~s POO900, · , Radium-226/22~ P11503, · , 
Iron - + P01045, · , GrossAlpha. TO( P01501, · , 
Magnesium POO927, , - Count Errorb P01502, · , 
Manganese + P01055, · , Beta Activityb P03501, · , 
pH POO403, · , Cesium-134b P28414, · , 
Sodi', POO929, · , lodlne-131b P28301, · , 
~e' POO945, , Strontium-90/89~ P01082, . , ~n , 
TOS POO500, · , Tritlumb P8212~ IF Il.t:..l vI;-' ..... , 
Zinc + P01092, · , Uraniumb P22706, ~_ .... 1"1 11 ~(\~!n , 
'Units are mg/l unless otherwise noted. aUnits are J.l~' ,t'1'\ '::1 " 

bUnits are pill 
nf!O - OWO 

nd 3 es of completed form to: Comments: Field Surmnary: January, " .... g: SECTION 
~1Ul~lf~ . 

flee of Waste and Water Quality Mgmt. Februai:y, March, 1989. Method of a.~e~ pmpliance Section Analy 
pom 304 Anal~sis HACH DR 1LA ColQI:imeteI: 1/ . 
05 North Central V 

00'0210 oenix. Arizona 85004 



SPECIMEN NO. 

Lab e & Address LAB 10 

Groundwater Quality Protection PermIt 
3elf-Monitoring Report Form 

DATE REC'o AT u.e 

NO. ~------f ADHS Permit No. --,=G:...-...;0~0-=2-"0,--_0,,-,,,-2 _______ _ 

Sam p Ie Location _-,T"-,E,=,-=I--,-Wu,e,,,-,l=-=.l~N:!1oo.L.!....' --=2"-___ _ 

SAMPLE COLLECTION INFORMATION 

1I:J. Groundwater 0 Vadose 0 Waste Stream 0 Pond Facility Name & Mailing Address 

PBR Minerals, Inc, 
P,O, Box 370 

o Other ____________________________________ _ 

Sample olte ________ Simple Time ___________ __ 

Tombstone, Arizona 85638 Depth to Water ______ Feet below land surf lea 

(Groundwaler SAmples Only) 

Parameter Code: P72019 

Collected By: Gary A, Lindroos 

ADHS Use Only . 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Islc!, I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Par.",e'er NanM', 
Storet P.r.mete, 

Number IAbor.tory An./y." RHun. Pa,ameter Name' 
Sto,et Parameter 

Number lAboratory Ana/y.l. RHult. 

Arsenic .. P01002, 

Barium .. POl 007, , 

.. P01027, 

.. POt034, , 

.. P0105l, , 

Mercury .. P7l900, , 

Nitrate (N) POO6201 

Selenium .. POl147, , 

Silver .. POl 077, 

Fluoride POO951, 

, 
Alkalinity P00410, , 

Calcium P009l6, 

Chloride ----- POO940, 
f----. 

+ P01042, 

s POO900, 

Iron + P01045, 

Magnesium POO927, 

Manganese + P01055, 

pH P00403, 

P00929, , 

POO945, 

TDS POOSOO, 

Zinc + P01092, 

'Units are mg/l unless otherwise noted. 

, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
, 
.!-
, 
, 
, 
I 

, 
, 
, 
, 
, 
, 

Endrin' 

Lindane' 

MethoxyChlor' 

Toxaphene' 

2.4-D' 

2.4,5-TP Silvex' 

TTHM a 

Free Cvanide 

R ad i u m-226/228b 

GrossAlpha, Tor' 

- Count Errorb 

Beta Activityb 

Cesium-134 b 

lodine-131b 

Strontium-90/89b 

Tritiumb 

Uraniumb 

·Units are J..lg/! 
bUnits are pCill 

P39390, 

P39782, 

P39480, 

P39400, 

P39730, 

P39045, 

P82080, 

MalV 
, 
, 
, 
, 
I 

, 
, 

P11503, 

P01501, 

P01502, 

P03501, 

P28414, 

P28301, 

P01082, 

P82l26, 

P22706, 

nd 3 .s of completed form to: Comments: _F_i_e_l_d_S_umrna __ ry...::.._: _J_an_u_a_ry;:...-,_ 

fice of Waste and Wator Quality Mgmt. 
mpliance Section 
om 304 
5 North Central 

oenix, Arizona 85004 

February, March, 1989, Mehthod of 

Analysis RACH DR 1/A Colorimeter 

, , 
, , 
, , 

, 
, , 

, 
, 

<0- 01 , 
I 

, 
, 

, , 
, 
, 
, 
, 

- , 
, 
, 
, 

F E C E I.V t:. lJ I 

... '" (' /1' ,1'\ f ' ; ' , 
10\ i" ~J ~~~ 11:1 '_ ' >1 

I 

Ul~O-OW? , 
COMPLIANCE St:CTION 

000211 

-

I 



-- - - - ..,.-- ,--

Groundwater Quality Protection Permit 
Self-Monitoring Report Form 

-. 
SPECIMEN NO, DATE REC'O AT LAB 

l3tl"" e & Address LAB 10 l 
NO, 

AOHS Permit No, G-0020-02 

Sample Location Leak Detection Systems 

10 FaCi'lity Name & Mailing Address 

SAMPLE COLLECTION INFORMATION 

rn Groundwater 0 Vadose 0 Waste Stream 0 Pond 

PBR Minerals, Inc. o Other 

P.O. Box 370 Slmpl' Oil. Simpl. Tim .. 

Tombstone, Arizona 85638 o.pl~ 10 Wale, FHI below lind .urflce 
(G,oundwal.r SAmpl •• Only! 

C Parameter Code: P72019 

Collected By: Gary A. Lindroos 

ADHS Use Only I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
ISlcl, I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Par..,.t.r Nalme', Store! P.r..,.t.r Storet P.r.met.r 
LAbor.tory Analy'" A •• ull. Number LAboratory Analy'" R •• ull. P.r.m.t.r Nalme' Number 

Arsenic + P01002, , Endrin' P39390, · !-
Barium + P01007, 

Cadmium + P01027, 

WaJ um 
+ P01034, 

Lea + P01 051, 

Mercury + P71900, 

Nitrate (N) P006201 

Selenium + P01147, 

I Silver + P01077, 

I Fluoride P00951, 

, 
Alkalinity P00410, 

CalcIum POO916, 

Chloride POO940, 

Copper + P01042, 

~~ POO900, 

Iron + P01045, 

Magnesium POO927, 

Manganese + P01055, 

pH POO403, 

Sodi/"" P00929, 

SUlf~te POO945, 

TDS POO500, 

Zinc + P01092, 

'Units are mg/1 unless otherwise noted. 

nd 3 s of completed form to: 

fice of Waste and Water Quality Mgmt. 
Impliance Section 
-om 304 
)5 North Central 
oenix, Arizona 85004 

. , 
, 
, 

, , 
, 

, , 
, 

. , 
, 
, 
, 
, 
, 
, 
, 
, 

, , 
, 
, 
, 
, 
, 
, 

Lindane' 

MethoxyChlor' 

Toxaphene' 

2,4-0' 

2.4,5-TP Silvex' 

TTHM' 

A adium-226/228
1J 

GrossAlpha, Tof 

- Count Errorb 

Beta Activityb 

Cesium-134 b 

lodlne-131b 

Strontium-90/89b 

TritiumlJ 

UraniumlJ 

'Units are /.19/1 
bUnits are pCill 

Comments: Field Summary: January, 

Febniary, March 1989. 

NO MOISTURE DETECTED 

P39782, · I 

P39480, , 
P39400, , 
P39730, , , .. 
P39045, · , 
P82080, , 

, , I 
, · , 
, , 
, , 
, , 
, , 
, , 
, · , I 

P11503, · , 
P01501, · , 
P01502, , 
P03501, ncrE·lVt:l..J, 
P28414, 1'- ...... , 
P28301, l\PR ~ L~ '\~\:,~'!J , 

P01082, f"\~Q , 
P82126, , "DE~~£. S£.C1\O~ 
P22706, co!"\r ...... , 

000212 

J 



PBR ",11 NEF<f-)U3, INC. 
P. O. BOX 371Z1 

TOMBSTONE, ARIZONA 85638 
(61212 ) 1+~:;7 '--i::282 

o () 2. () .~ 0 L 

Arizona Department of Environmental Quality 
Office of Water Quality 
Water Pollution Control Compliance Unit 
21211215 N. Central Avenue 
Phoenix, Arizona 851211214 

Deal'''' ~3 i '('S : 

On r:.)p~~i 1 ;='::121, 1'38':3, Fc:n~rn£'~ 'r~S Purnp COmpal"IY, 80121 E. ",1aJ.ey, 
Willcox, Ar izona conducted a pump te s t on TEl Well No.2 with 
the following results: 

Static Water Level 

D~~aw Down Leve 1 

RF'!COVE·~~y T i rl1£-? 

Re spectfully Submitted, 

PEm t"1INEF~ALS, INC. 

M~,?~ 
G co\ 'r' y Vf~ • L i ,~t':::s 
Technical Superintendent 
and Vice President 

1:'.:i Tn i 1"1 ute s 

R E,C E I V E 0 

MAY 2" 1999 
AOEQ - OWQ 

COMPUANCE SECTION 

000213 



PBR MINERALS , INC . 
P.o . BOX 370 

TOM BSTONE , ARIZONA 85638 
(602 ) 457 - 2282 

RECEIVED 

JUL 27 198q 
ADEQ- OWo 

COMPLIANCE SECTION 

J1..:.1y 26, 1989 

Arizona Department of Environmental Q~ali ty 
Office of Waste and Water Quality Manageme n t 
Compliance Section 
2005 North Central Avenue 
Phoenix, Arizona 850 04 

RE: Pe~mit No. G- 0020-0 2 

Deex Sirs: 

The following is the field summar y fo r the months oE 
April. May, and June. 1989. 

:"OCJl.TION 

TEl We 11 No . 1 

TEl l1 e ll No . 2 

PBR Wel~ No.4 

Tombstone City 
Well !'Jo. 1 

Leak Detectio n S y s~ems 

FHEE CYANIDE L.A.B ,\1'1 ;'.LYS I S 

Mg / L IJ.O:' 

Mg /L 0 . 01 

MS/L <' 0 o:~ 

Mg / L < 0 . 0: 

---NO MOIS TURE DETECTEr---

The method of analysis for a ll samples was Hach DR 1 ./ A 
Colorimeter . 

Should you have any quest i ons pertaining to this report , 
pleasE- feel free t o con·\:a.ct me at. the n'JUTlber listed ab ov8. 

~'in cerel"'1T , 

PBR MINERA~S , !NC . 

0.~ d!V2~ 
I - -~ tJ~ .. ~{; ~OZ s 

Technical Superintendent 

GAL:cr 
Enc los~'.ll-es 000214 



~ --- - T -

Groundwater Quality Protection Permit 
, Self-Monitoring Report Form 

SPECIMEN NO. OATE REC'O AT LAB 

ab t( ' e &. Address LAB 10 I 
E. C E. I V EA~HS Permit No. 

NO. r' G-0020-02 ~ 

JUL 2 '7 ,gRQ 
'Sample Location TEl WELL NO. 1 

' OW'" • ",OEo. -£. 5£.dnol'\ SAMPLE COLLECTION INFORMATION 

L _1"\ MPL\",\,\C 
Facility Name & Mailing Address ~ Groundwater 0 Vadose 0 Waste Stream 0 Pond 

PBR Minerals, Inc. o Other 
P.O. Box 370 Simpl. Oil. Simpl. Tim. 

Tanbstbne, AZ 85638 
Deplh 10 Wiler FNI below lind surl.". 

(Oroundwller Simples Only) 

Parameter Code: P72019 

Collected By: 

DHS Use Only 

J I I I I /I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

sici. I I I /I I I I I I I I I I I I I I I I I I I 1/ I 

Storet Plramet.r Storoe Parame.er 
LAboratory ""aly.'. AHult. Pwamet.r~·. Number LAboratory ""a'y." A •• ull. param.ter Hem.' Number 

Arsenic + P01002, , Endrin~ P39390, . , 
.-

Barium + P01007, · , Lindane~ P39782, , 
Cadmium + P01027, , MethoxyChlor" P39480, , 
~hromium + P01034, , Toxaphene" P39400, , 
~ea~ ) + P01051, · , 2.4-0" P39730, , -
~ercury + P71900, · , 2.4.5-TP Silvex' P39045, , 
Nitrate(N) POO620, · , TTHM' P82080, , 
~Ienlum + P01147, · , !Free Cvanide MoiL, (0 01 , I 
Sliver + P01077, , , . , 
luorlde POO951 , , , , 

, , , , 
,,'kalinlty POO41 0, , , , 
palcium POO916, , , , 
ph/oride POO940, · , , , 
popper + P01042, · , , , 

~. POO900, · , Radium-226/228
t 

P11503, . , 
ron + P01045, , GrossAlpha. Tor P01501, , 
~agneslum POO927, .--1-. - Count Errorb P01502, . , 
an~anese + P01055, · , Beta Activityb P03501, , 

H POO403, Cesium-134b P28414, 
. 

· , , 

~- .. . 

POO929, · , lodlne-131b P28301, , 
POO945, · , Strontium-gO/89t P01082, , , 

_ ... r -- .. _ .. --'- -"-j ------
DS POO500, , Trltlumb P82126, . , 
Inc + I P01092, I , Uraniumb P22706, , 
Units are mgt1 unless otherwise noted. ~Units are J-lC!f 

Units are p ill 

f:l 3 co of completed form to: 
Comments: Field SUTrma;I;Y:: 8I;2ril£ May Analysis Date 

e of Waste and Water Quality Mgmt. and June, 1989. Method. of Analysis: ;Ck7 
~pliance Section Analys , 
m304 Hach DR lLA Colorimeter. {/ J 
North Central 

enlX, Anzona 85004 -000215 



-----:---- - - - - --
- _ .. -"._- - -.•.. - -- .. -- _ .. __ ... _---_ ... _ .. - .... .. ------_ .--_ ... _- ---.-.. .. -- .. .. , - .. , . . - -

Grr'tndwater Quality Protection Permit . Self-Monitoring Report Form 

SPECIMEN NO. DATE REC'O AT LAB 

Lab" e & Address LAB 10 l RI ~CEIVED NO. 
ADHS Permit No. G-0020-02 

JUL 27 19Rq TEl WELL NO. 2 Sample Location 

t\DEQ. - OWO r--o MPl\ANCE SECTle N SAMPLE COLLECTION INFORMATION ...... 
Facility Name & Mailing Address XXGroundwater 0 Vadose 0 Waste Stream 0 Pond 

PBR Minerals, Inc. o Other 

P.O. Box 370 Sampl. Oat. Sampl. Tima 

Tombstone, AZ 85638 
Oeplh to Wa,er F •• , below land surfac. 

(Groundwater Sample. Only) 

0 Parameter Code: P72019 

Collected By: 

ADHS Use Only 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
ISICI · I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Peram.t.r Nam.· 
Store! Peram.t.r Stor.1 Perlm.t.r 

Labor.lory An.,y." Result. Number Labor.tory An.'YII. Result. Plram.t.r Nam.· Number 

Arsenic + P01002, · , Endrin' P39390, , 
Barium + P01007, , Lindane' P39782, · , 
Cadmium + P01027, · , MethoxyChlor a P39480, , IDym + P01034, · , Toxaphene' P39400f · , 
Lea + P01051, · , 2,4-0' P39730, · , .-
Mercury + P71900, , 2.4.5-TP Silvex' P39045, , 
Nitrate{N) POO620~ , TTHM' P82080, · , 
Selen ium + P01147, , IFree Cvanide MaiL , (0 · 01 , I 
Silver + P01077, , , , 
Fluoride POO951, · , , , 

, , , , 
Alkalin ity POO410, , , , 
Calcium POO916, , , , 
Chloride POO940, · , , , 
Copper + P01042, , , , 
~:_,'s POO900, , Radium-226/228t P11503, , 
Iron + P01045, , GrossAlpha. Tor P01501, , 
Magnesium POO927, , - Count Errorb P01502, , 
Manganese + P01055, · , Beta Activityb P03501, , 
pH POO403, , Cesium-134b P28414, · , 
SodiJ\ POO929, · , lodine-131b P28301, , 

I&illate POO945, , Strontium-90/89b P01082, · , 
TDS POO500, , Tritiumb P82126, · , 
Zinc + P01092, , Uraniumb P22706, , 
'Units are mg/l unless otherwise noted. aUnits are J..l~1 

bU nits are pill 

nd 30 " s of completed form to: 
Comments : Field Sumna~: OOril. May Analysis Date 

fice of Waste and Water Quality Mgmt. and June, 1989. Method of Analysis: t-#.j(g;;) mpliance Section Analyst . 
om 304 Hach DR l/A Colorimeter. /'- I ' i 
05 Nor1h Central 
oeni x. Arizona 85004 000216 .,. 



.,... -- - --
. Groundwater Quality Protection Permit 

" 
Self-Monitoring Report Form 

SPECIMEN NO. DATE REC'D AT LAB 

ab o e & Address LAB 10 I 
NO, 

AOHS Permit No, G-0020-02 

R'£ 
C £" I V JE.8Tjle Location PBR WELL NO;- 4 

~ JUL 

C Facility Name & Mailing Address 

2 7 10((, SAMPLE COLLECTION INFORMATION 

AOcO _ ~roundwater 0 Vadose 0 Waste Stream 0 Pond 

PBR Minerals, Inc. COMPLIANCE. OWQ o Other 
P.O. Box 370 

SECT/( N 
S.mpl.O.t. Sample Time 

Tcrnbstbne, AZ 85638 
Depth toW".r FHI below tand 'Urilce 

(Groundwlter Slmpl •• Only) 

Parameter Code: P72019 

Collected By: 

DHS Use Only I , , , , , , , , I I I I I I I I I I I I I I I I I I I I I I I I I I 1 
sic' ' I , , 

I II I I I I I I I I I I I I I I I I , I I I I 

Storet p.,~.t.r Storel Parameter 
Laboratory Analy"" R_ulta ParMl".r tum. • . Number lIbor.tory Analyala R •• ull. Par8f11eter ~m.· Number 

Arsenic .. P01002, 

Barium .. P01007, 

Cadmium .. P01027, 

Chromium .. P01034, 

1..8~ .. P01051, 

Mercury .. P71900, 

Urate (N) POO620~ 

Selenium .. P01147, 

Sliver + P01077, 

luoride POO951 , 

, 
~Ikalinity POO41 0, 

p a/cium POO916, 

~hlorlde POO940, 

popper + P01042, 

~() 
POO900, 

ron + P01045, 

agneslum POO927, 

~anganese .. P0105S, 

H POO403, 

~ 
POO929, 

ulfatt • .....) POO945, 

OS POOSOO, 

Inc + P01092, 

Units are mg/1 unless otherwise noted, 

d 3 co of completed form to: 

CO of Waste and Water Quality Mgmt. 
pllance Section 

m304 
, North Central 
enix. Arizona 85004 

.,. 

, Endrin" 

, Lindanea 

· , MethoxyChlor" 

· , Toxaphene a 

· , 2,4-D" 

, 2,4,5-TP SIIvex" 

, TTHM" 

, Free CYanide 

· , 
, 
, 
, 
, 

· , 
· , 

, Radium-226/228
t 

, Gross Alpha, Tor 

· , - Count Errorb 

· , Beta Activityb 

· , Cesium-134 b 

· , I odlne- 1 31 b 

· , Strontium-90/89b 

· , Trltlum b 

, Uraniumb
. 

dUnits are J.1ce!! 
bU nits are pill 

Comments : Field Sumrna.:r:y: April, May 
and June, 1989. Method of Analysis: 

Hach DR l/A Colorimeter. 

P39390, , 
, -

P39782, , 
P39480, , 
P39400, , 
P39730, , -
P3904S, , 
P82080, , 
MaiL, (0 . 01 , I 

, , 
, , 
, , 
, , 
, I 

, , 
, , 

P11503, , 
P01501, , 
P01502, . , 
P03501, , 
P28414, . , 
P28301, , 
P01082, , 
P82126, , 
P22706, I 

000217 

-,- -



T" l' 

. Groundwater Quality Protection Permit 
Self-Monitoring Report Form 

SPECIMEN NO. CATE REC"C AT LAB 

ab 0 & Address LAB 10 l 
NO. 

~ E eEl V er:r:>S Permit No. G-0020-02 

J U L 2 7 ~fmple Location Tcrnbstone City Well No. 1 

~ 
19 .. 

L AD E:a - owe SAMPLE COLLECTION INFORMATION 

Facility Name & Mailing Address CO,·" ~ .. " E SEC lC!Jt>roundwaler 0 Vadose 0 Wasle Stream 0 Pond 

PBR Minerals, Inc. o Other 
P.O. Box 370 Simpl. Cit. Simple Tim. 

Tombstbne, AZ 85638 
Cepth to Wlter F HI below lind .urlle. 
(Groundwaler Sample. Only) 

Parameter Code: P72019 

Collected By: 

OHS Use Only I 

J J I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

~ Ici 0 I I I " I I I I I I I I I I I I I I I I I I I I I 

Storet p.,.",eler Stor.1 Param ••• r 
~boulory An"ya'a A.eulll Perlmet.r NanM' . Number LAboratory An.,y." Re.uft. P.rameter Nam.· Number 

fA rsenic .. P01002, · , Endrin' P39390, , .-
Barium + P01007, , Lindane l P39782, , 
Cadmium + P01027, · , MethoxyChlor" P39480, , 
Chromium .. P01034, · , Toxaphene' P39400, , 

88(( .. P01051, · , 2,4-0' P39730, ~ , 
-

Mercury .. P71900, · , 2,4,5-TP Silvex ll 
P3904S, , 

Nitrate(N) POO620~ · , TTHM" P82080, , 
Selenium + P01147, · , Ifree_Cyanide Mq/L, (0 01 , I 
Sliver + P01077, , , , 
luorlde P00951, , , . , 

, · , , , 
~/kaJlnity POQ41 0, · , , , 
pa/cium P00916, , , , 
ph/oride POO940, · , , . , 
popper + P01042, , , , 
~ardne • .'l POO900, · , Radium-226/22S

c 
P11503, , 

~U + P01045, · , GrossAlpha, Tor P01501, , 
~agnes/um POO927, · , - Count Error b P01502, , 

l1anganese + P01055, · , Beta Activityb P03501, , 
H POO403, · , Cesium-134 b P28414, , 

~ 
POO929, , /odlne-131 b P28301, , 

";(<1: ) o I POO945. · , Strontium-90/89b P01082, , , 
OS "'-- '1 r ··poos66, ·· 1 r-----· · , Trltlumb P82126, , 
Inc 

• I l 
P01092, I · , Uraniumb P22706, , 

Units are mg/l unless otherwise noted. aUnits are J..l~t 
bUnits are pill 

d 3 co of completed (orm to: 
Comments : Field Surrmary: 812ri 1 L Ma.:l Analysis O~ ~ 

e of Waste and Water Quality Mgmt. and June, 1989. Method of Analysis: ~ 7~ pllance Section Ana s~ /-~ '/ ....... ' 
m304 Hach DR 1/A .Colorimeter. / /,17 1 

North Central V 
lenix. Arizona 85004 000218 ... 



--_. - -- - - --I ' 

-. .. . ~--. - .~----. -... -.. .. .-. "-
, 

Grr-'mdwater Quality Protection Permit 
Self-Monitoring Report Form 

SPECIMEN NO. 
/ 

DATE REC'D AT u.s 

-
LaUe & Address LA810 I 

G-0020-02 NO. 

R E eEl V'~Vermit No. 

leak Detection Systems '7 ~O~le Location . 
jUl2 , 

-0- p\JJ Q SAMPLE COLLECTION INFORMATION 
EO--

Facility Name & Mailing Address ~~ \~t'\CE _~gS},dwater 0 Vadose 0 Waste Stream 0 Pond 

PBR Minerals, 
co ~. o Other InC. 

P.O. Box 370 Simple Olle Simple Time 

Tombstone, AZ 85638 Depth to Waler Feel below land surtaee 

(Groundwater Samples Only) 

0 Parameter Code: P72019 

Collected By: 

AOHS Use Only I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Islcl,1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

S10ret Parameter S10ret Parameter 
uboralory Ana'y." R.-un. Par..,e'er NIl",.· Number uboralory Analyal. ReauUa Parameler NIIme· Number 

Arsenic + P01002, , Endrina P39390, , 
Barium + P01007, , Lindanea P39782, , 
Cadmium + P01027, , MethoxyChlor' P39480, · , 
T.[)um + P01034, , Toxaphene a P39400, · , 

2,4-0 1 -
Lea + P01 051, · , P39730, · , 

-
Mercury + P71900, , 2,4.5-TP Silvex' P39045, · , 
Nitrate (N) P00620, , TTHM

a 
P82080, , 

Selenium + PO'147, · , , · , I 
Silver + P01077, · , , , 
Fluoride POO951, , , · , 

, · , , , 
Alkalinity POO410, , , , 
Calcium POO916, · , , , 
Chloride POO940, · , , , 
Copper + P01042, , , , 
~~ POO900, , Aadium-226/228b P11503, · , 
Iron + P01045, , GrossAlpha, Tott P01501, · , 
Magnesium POO927, · , - Count Errorb P01502, , 
Manganese + P01055, , Beta Activityb P03501, , 
pH P00403, , Cesium-134 b P28414, , 

~~ POO929, , lodine-131 b P28301, , 
Sulfate P00945, , Strontium-90/89b P01082, · , 
TDS POO500, , Trltium b P82126, · , 
Zinc + P01092, , Uraniumb P22706, , 
'Units are mg/1 unless otherwise noted, 'Units are J.l({! 

bUnits are p ill 

nd 3 c s of completed form to: Comments: Field Surnnary: Aoril, Mav An.'Y'~ /} 
lice of Waste and Water Quality Mgmt. and JUIi.e, 1989. 

Analyst.. r_.k~ mpliance Section 
om 304 /j\v I 
D5 North Central NO MJISTOHE DETECI'ED 600219 oenix, Arizona 85004 

'f 



'- , ~ 

LA' A" .. ')s;S 

D" fct 

000220 



Gr-Jundwater Quality Protection Pe ' Io.1t 
Self-Monitoring Report Form R E C E 

08/03/89 767301 Arizona Department of Health Services I V E D 
SPECIMEN NO. DATE REC"D AT LAB 

SEP 0 S 1989 
ADEQ_ OWQ 

b Name &. Address LAB 10 l 00002 COMfiUAHCE Sr~~'2 NO. 
ADHS Permit No. G - 0 0 -

Arizona Testing Laboratories 
81 t est Madison Sample Locatioh Tei We 11 111 
Ph nix, Arizona 85007 

SAMPLE COLLECTION INFORMATION 

Facility Name &. Mailing Address 6U Groundwater 0 Vadose 0 Waste Stream 0 Pond 

o Other 
PBR Miner:als, Inc. 07/31/89 7:45 a. m. 

9 
P . 0 . Box 3.70 Simp'. 01'0 Simpl. Tim. . 
Tombstone, Arizona 85638 Olplh 10 Wit., F.et below lind surtace 

,O,oundwllot Simpl .. Only) 

Parameter Code: P720l9 

Collected By: Gary A. Lindroos 
· . 

HS Use Only L 

J [. [ I I I I I I I I I I I I I I I I I I I I I I I I 1 j .1 J I I I 
p Ici. I I I I I I I I I I I I I I I I . I II I I I I I I 
!P.famt'tr Nam.-

Siortt Parlm.ler 510rtl Plramll.r 
lIboralory An.'y'" RnuUa Number lIborllory Ana/yal. RHuUa P.raml'tr Nam.- Number 

'\rsenic + P01002, .. , Endrln' P39390, · , 
3ariu + P01007, · • Lindane' P39782, · , 
~~ + P01027, · , MethoxyChlor l P39480, · , 
:hromium + P01034, · , Toxaphene· P39400, · !-
ead + P010Sl, · , 2.4-0 1 

P39730, · , 
lJ1ercury + P71900, < 0.001' , 2.4.5-TP SlIvax· P3904S, · , 
-Jitrate (N) P00620, 2 ·0' , TTHM· P82080, · , 
'pelenlum + POl147, · , Cyanide. Fr IE e , < 0 · 01 , 
ilver + P01077, · , CYanide T( ita 1 , < 0 · 01 , 
luoride POO951, · , Potassium , 2 · 5 , 

, · , Carbonate , 0 · , 
Ikalinity POO410, · , Ri r.iHhnnrlt.f , ?10 · , 
alcium POO916, · , , · , 
hlo~ ) POO940, · , , · , 
opper + P01042, , , , 
ardness POO900, , R adium-226/228b 

PllS03, , 
on + P01045, · , Gross Alpha. To{' P01S0l, , 
~agnesium P00927, · , - Count Errorb P01502, . , 
~ angi La • P01055, , Beta Activityb P0350l, , 
H POO403, , Cesium-134 b P28414, , 
odium P00929, 18. ' , lodine·131 b P2830l, · , 
ultate P0094S, 30. , Strontlum-90/89b P01082, , 
OS POO500, · , Tritium b 

PB2l26, , 
~~_. P01092, , Uraniumb P22706, "';,.,. ....... ,..._ .... ' 
Units are mg/l unless othorwise noted. 'Unils arOJ.1(!1 

< 1 e s s than the detection 1 i mit 
. bUnits are p ill 

= glven 
d 3 COplC5 of comploted form to . 
ona Department 01 Health Services 
-:0 01 Wasle and Water Quality Mgml. 
pliance S aclion 

m 304 . ~f_._.~ r"' __ o. _' 

Commonls: _____________ _ 

cc: City of Tombstone 

UUUG.G..1 

Analysl' Dale 08/30/89. 

Analyst .rtlaa1~ 

I 



-- - -.,- - - ----- -- - ----

GI Jndwater Quality protectlon~i:. 'Ot E I V ED 
767302 

Self-Monitoring Report Form ~ 
08/03/89 Arizona Department ot Health serviceSEP 0 6 1989 

SPECIMEN NO. OA TE REC'O AT LAB 

;"DtQ-OWQ 
COMPUANCE SECTIOt'\ 

P Name &. Address LAB 10 l 
NO. G-0020-02 AOHS Permit No. 

rizona Testing Lab 0 rat 0 r i 'e s 
1 7 I, est Madison Sample Location Tei We 11 IL2 
ho x, Arizona 85007 

SAMPLE COLLECTION INFORMATION 

Facility Name &. Mailing Address !Xl Groundwater 0 Vadose 0 Waste Stream 0 Pond 

PBR Minerals, 
o Other 

Inc, OZL31 89 Simpl. Tim. 8'20 P ,0, Box 310 Simpl. Oil. a m 

9 
, 

Tombstone, Arizona 85638 Olpl'" 10 Water F ••• below land surflc. 
(O,oundwlter Simpt .. Onty) 

Parameter Code: P72019 

Collectad By: Gary A Lindroos 

HS Use Only I 

I:e: :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
I I 1.1 I I I I 

~a,.meter Haml' 
Stor.t Paramlt.r 

Num~r Labor.tory Anl/y.t. RHUIl. 
Stor.1 Paramet,r 

Laboretory An.,y.l. RlltllI. PIrIlTl.IIf Nam.· Num~r 

rsenic + P01002 t .. , Endrin l P39390, · , 

~ + P01007, · , Llndane l P39782, · , 
~adn + P01027, · , MethoxyChlor l P39480, · , 
'hromium + P01034, · , Toxaphene l P39400, · !-
ead + P01051, ----- , 2.4-01 P39730, · , 
~ercury + P71900, <...0 · 0055 ") , 2.4.5-TP Silvex

l 
P39045, · , 

Uitrate (N) POO620, ( 19 . ~- , TTHMI P82080, · , 
ielenlum P01147, .- Cyanide, Fr ee < 0 · 01 + · , , , 
i1ver + PO 1077, · , Cyanide Tc tal , 0 ·04 , 
luoride POO951, · , Potassium , ::l · 1 , 

, · , r.i1rhnnrltp , 0 · , 
I~alinity POO410, · , BicarbonatE , 200 · , 

ralcium POO916, · , , · , 

~ " POO940, , , , 
opper + P01042, , , · , 
ardness . POO900, , R adium-226/228

b 
P11503, , 

on + P01045, , GrossAlpha. Tor' P01501, · , 
!agnesium POO927, , - Count Error b P01502, . , 

~e + P01055, , Beta Aclivilyb P03501, · , 
POO403, , Cesium-134 b P28414, , , 

iodium POO929, ?n . : , lodine-131 b P28301, , 
:Ullato POO945, 88 . , Strontlum -90/89b 

P01082, , , 
'oS POO500, · , Triliumb P82126, , 
~. + P01092, , Uraniumb P22706, ............... ' 
Units ... J mg/l unless othorwiso noted. 'Units ar~ Jl~l UUUG'G 

< 1 e s s than the detection 1 i mit 
bWnits arB pill 

= glven 
j 3 copies of completed form 10: 

Comments: Analysis Date 08/3cY89 _ 
ona Department of Heallh Services 
.e of Waste and Water Oualil 
~ pliance Section 
n 304 

M ml. y 9 CCo Clty of Tombstone 
Analyst ~.~ ~ 

Norlh Contral 

I 



-- - - ---- - --~--- ---

Re(c1 tJ .J A)n:~ 
c. undwater Quality Protection Pl ,It 

Ii>!.. 1)1/b£ /.f~ O(kv ) . 
Self-Monitoring Report Form 

767303 Arizona Department of Health Services 08L03L89 
SPECIMEN NO, oA TE nEC'O AT u.a 

b Name &. Address LAB 10 \ 00002 NO, 
ADHS Permit No, G-0020-02 

Arizona Testing Laboratories 
81Z West ~~ ad i son Sample Location PBR We 1 1 1/4 
Ph ~ ix, Arizona 85007 

SAMPLE COLLECTION INFORMATION 

Facility Neme &. Mailing Address ~ Groundwater 0 Vadose 0 Waste Stream 0 Pond 

o Other 
PBR ~1 i n e r a,l s , Inc. Slmpl.Oltl ' 07/31/89 9: 1 0 a. m. Simpl. Tim. 
P .0. Box 370 . 
Tombstone, Arizona 85638 Ooplh 10 Will' Fool bolow lind ou,fleo 

IG,oundwolo, Slmpl .. Only) 
Parameter Code: P72019 

Collected By: Gary A. Lindroos 
· . 

)HS USB Only I 

I \ I I I I I I I I I I I I I I I I \ 1 I I I I \ I \ I I \.\ I I \ \ 
s Ici I I 1'1 I I I I I I I I I I I I I II I I I I I I 
Paramtttr NJlma' 

Starn Paramattr Stortt Plrlmeter 
Laboratory Analy.l. Rnulla Num!>.r Laboralory Analy.l. RHun. Parllntltl ~ma' Numt>.r 

~rsenic + P01002, ' . , Endrin' P39390, · , 

~ + P01007, · , L1ndane l P39782, · , 
~ad ..... ), + P01027, · , MethoxyChlor l P39480, · , 
~hromium + P01034, · , Toxaphene l P39400, · !-
ead + P01051, · , 2.4-0 1 P39730, · , 

Mercury + P7l900, < 0 · 001 , 2.4.5-TP Silvex i P39045, · , 
Ni!rate(N) POO620, 8 . 8 , TTHMI P82080, · , 
3elenlum + P01l47, · , Cyanide Fr ee , < 0·01 , I 
jifver + POlO77, · , Cyanide, Tc tal , < 0.01 , 
luoride POO951, · , Potassium , 3.4 , 

, · , Carbonatp. , Q. , 
I'-I~alinity POO410, · , Bi carbona.tE , 210. , 
~alcium POO916, · , , · , 

~') POO940, , , · , 
~opper + P01042, · , , · , 
~ardness POO900, , R adium-226/228b P11503, · , 
on + P01045, , Gross Alpha. Tott P01501, , 
~agnesium P00927, , - Count Error b P01502, ' · , 
ilang rl e + P01055, , Beta Activityb P03501, · , 
~ P00403, · , Cesium-134 b P28414, , 
odium P00929, 24 . , lodine-13l b P28301, · , 
ulfate P00945, 37 . , Strontium-90/89b P01082, , 
OS P00500, , Tritiumb P82l26, , 
~Q + P01092, , Uraniumb P22706, · . , 
Units mgll unless otherwise noled. • Units are JJ(!1 000223 

< less than the detection 
bU n its are p ill 

= limit given 
d 3 copie~ 01 compleled fo rm 10: 

Comments: Analysis Dato 08!30L89 ,. 
ona Department of Heaflh Services 
ce 01 Wasto 8nd Water Quality Mgmt. cc: City of Tombstone 

Analy,t ~4..-t,~L npliance Seclion 
m 304 

::, North Conlral 



. 

Groundwater Quality protec~PE: ~ E D 
Self-Monitoring ReporR= 

767304 Arizona Department of Health Ssf~ccs 6 ,gag Q8[Q3[82 
'PECIMEN NO. DATE REC"D AT u.s 

e.Q oWQ ;.. \) UA~CE SECT\oti 
~b Name & Address LAB 10 I 00002 cOMP 

NO. 
A6HS Permit No. G-0020-02 

ri na Testing Laboratories 
1 7 st Madison Sample Locatio;' Cit y of Tombstone We 11 111 
hoenix, Arizona 85007 

SAMPLE COLLECTION INFORMATION 

Facility Name & Mailing Address 01 Groundwater 0 Vadose 0 Waste Stream 0 Pond 

PBR Minerals, Inc. o Other 

P .0. Box 370 Simpl. Oat. 07/31/89 S.mplo Tim • 10:40 a.m. . 
Tombstone, Arizona 85638 D.plh 10 w.,., Fo.' bolow lInd tu,'"C. 

(G'ound ..... '., S.mpl .. Only) 

Parameter Code: P72019 

.. Collected By: Gary A. Lindroos -
DHS Use Only I 

I I· I I I I II I I I I I I I I I I I I I I I I I I J I I I .1 J J 1 J 
sici. I I I I II I I I I I I I I I I I I II I I I I I I 

Slor~ Parameler Slorel parameler 
laborllory Anlly," Ruuna Par,mel" Ham.' Number laboralory Ant/Ylla RHUIIi P,rameler Harne' Number 

~rsenlc + P01002, .. , Endrln' P39390, · , 
IBari t' ... ) + P01OO7, · , Llndane ' P39782, · , 
CadmTum + P01027, · , MethoxyChlor' P39480, · , 
~hromlum + P01034, · , Toxaphene· P39400, · !--
L..ead + P01051, · , 2.4-0' P39730, · , 
Mercury + P71900, < O. 001' , 2.4.5-TP Slivex ' P39045, · , 
Nitrate(N) POO620, 9· 7 , TTHM' P82080, · , 
Selenium + POll47, · , Cyanide, Fr ee , < 0 · 01 , I 
Silver + POlO77, · , CYanide Tc tal , < 0 ·01 , 

luoride POO9S1 1 · , Potassium , 2 ; 8 I 

, · , Carbonate , 0 • 0 " 
, 

~Jkalinity POO410, · , Bicarbonate , 220 · , 
palci~" POO916, · , , I 

~\'-- POO940, · , , , 
:::opper + P01042, , , , 
-fardness P00900, , Radium-226/228

b 
P11503, , 

ron + P01045, · , GrossAlpha. Tor' P0150l, · , 
~c~qm P00927, , - Count Error b P01502, . , 
f.-Iang,,-t~e + P01055, , Beta Activityb P03501, , 
H P00403, , Cesium-134 b P28414, , 

podium P00929, 31 \ , lodine-131 b P28301, , 
ullale P00945, 48 , Strontium-90/89b 

P01082, , 

~O 
P00500, , Tritiumb 

P82126, , 
inc .J + P01092, · , Uraniumb P22706, , 
Units are mg/I unless otherwise noted. 'Units are JJ(f1 nnn9?~ 

b Units are p ill -< = less than the detection limit given 
AnBlysl, Dalo 08/30/89 .. d 3 copie5 of compleled form 10: 

Comments: ona Department of H eallh Services 

An8IYSI~ !lc1/J7~ ce of Waste and Water Quality Mgmt. cc: City of Tombstone 
tn plianco Section 
pm 304 



-- - - - - -- --- - - - - - -

G' mdwaler Quality Protection Pel ~It 

REC 'EIVED Self-Monitoring Report Form 
6~8505 Arizona Department of Health Services 06L09L89 

SPECIMEN NO. J U L t 9 19~)E REC'O AT LAB 

~~B & Address 

AOEQ-OWQ 

LAB 10 I 0002 
COMPLIANCE SECTION 

NO. 
ADHS Permit No. G-0020-02 

Arizona Testing Laboratories 
-H/ 81 7· We s t 'Ma dis 0 n Sample Location TEl We 1 1 

WniX
, 

Arizona 85007 
SAMPLE COLLECTION INFORMATION 

e9 Groundwater 0 Vadose 0 Waste Stream 0 Pond Facility Name & Mailing Address 

PBR ~linerals, Inc • 
o Other 

Attn: Gary Lindroos Slmp'e Olle 06 L 0 7 L 8 9 Simpl. Tim • 8:5Q a.m. . 
P . o . Box 370 D.plh 10 WI'., F "t below Itnd sur'lcl 

e Tombstone, Arizona 85638 (Groundwa'er Simp'" Only) 

Parameter Code: P72019 

Collected By: RECEIVFf) 
~DHS Use Only I 

JUL 1 9 1989 
I I 1·1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1.1 I I I I 

I I I I I I I ADEQ - OWQ Islcl·1 I I I I I I I I I I I I I I I I I I I I I I COMPLl/\NCE SECTION 

Paumet., Hame· 
Store{ Parameter 

Number Laboratory Ana/yala RHulta 
S10ret Parameter 

Laboratory Analyala Rnulh Paramet., Ham.' Number 
Arsenic + P01002, 0.· 013 , Endrln' P39390, · , 
Barium + P01007, · , Lindane' P39782, · , 
Cad~ium + P01027, · I MethoxyChlor' P39480, · , 
~ )um + P01034, · , Toxaphene- P39400, · , 
Lead P01051 , o . 0052 2.4-0' P39730, 

. 

:l 
+ , · 

Mercury + P71900, < o . 001 , 2.4.5-TP Silvex' P39045, · 
Nitrate(N) P00620, 2 . 4 , TTHM' P82080, · 
Selenium + P01147, · , , · , I 
Silver + P01077, < o . 02 , CYanide To 1 , < o .01 , 
Fluoride - POO951, J;vanide Fr e ~ < o .01 · , , , 

, · , I · , 
Alkalinity P004l0, · , I · , 
Calcium P009l6, 52· , , · I 

Chloride P00940, 12. , , · , 

~1 + P01042, · , I · , 
Har ss POO900, , Radium-226/228b 

Pl1503, · , 
Iron .. P01045, , Gross Alpha. Tor P01501, , 
Magnesium P00927, 14. , - Count Error b P01502, . , 
Manganese .. P01055, , Beta Activityb P0350l, · , 

~0 POO403, 7·9 , Cesium-134 b P28414, · , 
Sodi'b,j POO929, · \ , lodine-13l b P2830l, , 
Sulfato POO945, , Strontium-90/89b 

P01082, · , 
TDS POO500, I Tritiumb P82126, , 
Zinc .. P01092, , Uraniumb P22706, , 
'Uni re mg/l unless otherwiso noted. 'Units are J.1(!1 n '(\ () I) f') e..-

than the detection limit given 
b U nits aro p ill \..IVV';""'U 

< = L' 55 
nd 3 copios 01 compleled lorm 10: 

Commonts: Analysis Dato 07/ 1 7 / M .. 
izona Department 01 Heallh Services 

Analyst ~f) gIL lice 01 Waste and Water Ouali(y Mgmt. 
prnp(iance Section 
orn 304 - YifV 

05 North Cenlral 
ocni x. Arizona 85004 



-- - - - ~~ - ------_. --

G 'Jndwater Quality Protection Pe 1.le E I V·E D 
Self-Monitoring Report Form ~ --

658506 Arizona Department of Health Services JUL 1 9 1989 Q6LQ9L89 
SPECIMEN NO. OA TE REC'O AT LAB -

.' OWO 

~B &. Address 

AOE~C£ SECTION 

LAB 10 l COMPU . 
0002 NO. 

AOHS Permit No. G-0020-02 
Arizona Testing Laboratories 
81 7· We s t Madison Sample Location TEl \tJ ell 1/2 
~niX, Arizona 85007 

SAMPLE COLLECTION INFORMATION -
Facility Name & Mailing Address ~ Groundwater 0 Vadose 0 Waste Stream 0 Pond 

PBR ~linerals, Inc. 
o Other 

Attn: Gary ' L i ndroos Slmpl.Olt. 06L07 L89 Simpl. Tim. 9: 1 5 Q. m. . 
p . o . Box 370 Olplh to WII., Flit b.low I.nd lurl.e. 

e Tombstone, Arizona 85638 IGround.wller S Impl .. Ofllyl 
Parameter Code: P72019 

Collected By: RECElVED 

ADHS Use Only I JUL 1 9 1989 
I I 1·1 I I I I I I I I I I I I I I II I I I I I I I I I I I I I I I 1.1 I I I I 

AD E Q - oWQ 

Islcl·1 I I I I I I I I I I I I I I I I I I II I I I I I I I I I COMPlIl'd'lCE SECTJON 

Slor" Paramater Stora' Paramatar 
Laboratory Analy,l, Raaull, Paumalar Nama' Humber Laboratory Analy,l. R"ulll Par.",al" Nama' Humber 

Arsenic + P01002, < 0.· 01 , Endrinl P39390, · , 
Barium + P01007, · , Llndane l P39782, , , 
Cadmium + P01027, · , MethoxyChlor" P39480, · ~)um 

, 
+ P01034, · , Toxaphene l P39400, · !-. . 

Lead + P01051, o .0026 , 2.4-0 1 P39730, · , 
Mercury + P71900, 'E. 0 . 0 19' .'5t , 2.4.5-TP Silvex

l 
P39045, · , 

Nitrate(N) P00620, l " 2 5 . 7' ~ , TTHMI P82080, · , 
Selenium P01147, 

. I + · , , · , 
Silver + PO 1077, < o . 02 , CV(lnide To 1 , o . 14 , 
Fluoride P0095l, · , .cvanide Fr ee , o ·01 , 

, · , , · , 
Alkalinity P00410, · , , · , 
Calcium P00916, 100 . , , · , 
Chloride POO940, 48· , , · , 
C0 p'\ .. P01042, · , , · , 
~Tr'SS POO900, , Radium-226/228D 

P11503 1 · , 
Iron .. P01045, · , Gross Alpha. Tof P01501, · , 
Magnesium P00927, 29· , - Count Error b P01502, . , 
Manganese + P01055, , Beta Activityb P0350l, , 

ro- POO403, 7·4 , Cesium-134 b P284l4, · , 
Sodl POO929, ' , lodine-131 b P28301, · , 
Sulfate P00945 1 · , Strontium-90/89b 

PO'082, · , 
TOS POOSOO, · , Tr.iliumb P82126, , 
Zinc .. P01092, , Uraniumb P22706, , 
'Un i re mgll unless othorwiso noted. 'Units aro J.l~1 {)(){)')I)c. 

than the detection limit given 
b Units are pill \.1 U v ..... _ v 

< = ess 
k! nd 3 copies of completed form 10 : 

Comments: An.'y", D'~ 189 -(izona Department of Heallh Services 
ffi ce of Wasle and Walor Quality Mgmt. 
ornpliance Section Analyst ~ 
J orn 304 
iOS ~Jortll Central 
loenix. Arizon a 8500·\ 



658508 
SPECIMEN NO. 

G 'Jndwater Quality Protection Pe 
Self-Monitoring Report Form 

Arizona Department of Health Services 

It 

'R~ 'i'=- eEl " f:9t[j09/89 
Co • DATE REC'O AT LAB 

Name &. Address LAB 10 0002 
NO. '---"-'-~_--j 

Arizona Testing Laboratories 
81 7· We s t Mad i son 
Phoenix, Arizona 85007 

Facility Name &. Mailing Address 

JUL 1 9 '~lP\, . 

. t)~~~ owo 
AOHS Permit No. c:;o~Pl ~fl S0ZION 

Sample Location P B R He 1 1 1/4 

SAMPLE COLLECTION INFORMATION 

~ Groundwater 0 Vadose 0 Wa,te Stream 0 Pond 

PBR ~linerals, Inc. 
Attn: Gary' Lindroos 
P. O. Box 370 

o Other ~ _____________ ~ ________ ___ 

Sampl. 0&'. ~. OoL..\.l.6.J,./..l.O,--7/...L/..\.i8!,..;9L-_ S.mpl. Tim. 1 1 : 30 a. m • 
Ooplh '0 W.'1t ______ F •• , b.low rind surllc, 

Tombstone, Arizona 85638 (Groundwillt S.mpl .. Only' 

Parameter Code: P72019 

Collected By: 

A. DHS Use Only 

I I 1·1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1.1 I I I I 
Islcl.1 ,I I I I I I I I I I I I I I I I I I I I I I I I I I I I I . 

Parameter Ham.' 

Arsenic + 

Barium + 

i"~dmium + 

Clromium + 

Slorl'! Paramller 
Number 

P01OO2, 

P01OO7, 

P01027, 

P01034, 

< 
uboratory Ana/YIII R"ull. 

0· · 01 , 
· , 
· , 
· , 

P.ram.ter Ham.' 

Endrln' 

Lindane' 

MethoxyChlor' 

Toxaphene' 

510(11 Paramaler 
Number 

P39390, 

P39782, 

P39480, 

P39400, 

RECEIVED 

JUL 1 9 1989 
ADr::Q _ OWO 

COMPU/'.NC,E SECTION 

uboralory An.IYII. Rtlull. 

· 
· 
· 
· 

, 
, 
, 
, 

Lead + 

Mercury + 

Nitrate(N) 

. 
P01OS1, O. 0050 , 
P71900, < o· 00 l' , 
POO620, 8. 7' , 

2.4-0' 

2.4.S·TP Silvex' 
TTHM& 

P39730, 

P39045, 

P82080, 

. 

:~ · 
· 
· 

Selenium + POl147, 

Silver + POlO77, ( . 

Fluoride POO951, 

, 
Alkalinity POO410, 

Calcium POO916, 

Chloride POO940, 

\ ! per + 

ardnoss 
P01042 , 

POO900, 
Iron + P01045, 
Magnesium POO927, 
Manganese + P010S5, 

-Q ium 
POO403, 

POO929, 
SuHate POO945, 

TDS POO500, 

Zinc • P01092, 

its are mg/l unless otherwiso noted. 

:nd 3 copies of compleled form 10: 
ilona Departmenl of Heallh Services 

/lice of Wasle and Walor Oualily Mgml. 
Jrn pliance Seclion 
lorn 304 
OS North Conlral 
, Ol)ni~, Arizon a 8500·\ 

· , 
0. 02 , 
· , 
· , 
· , 

75. , 
62. , 

· , 
· , 

, 
23· , 

, 
8· 3 , 

'. , 
· , 

, 
, 

C:vnnidp. Tn 
r.vnnidp. Fr,:> 

Radium-226/228c 

GrossAlpha. Tof 
- Count Error b 

Beta Activityb 

Cesium-134 b 

lodine-131 b 

Strontium-90/89t 

Tritiumb 

Uraniumb 

'Units aro /.1g11 
bUnits are pCill 

· , 
0 01 , 
o . '01 , 
· , 

, 

· , 
, 

· , 
P11503, , 
PQ1501, , 
P01502, ' · , 
P03501, , 
P28414, · , 
P28301, · , 
P01082, , 
P82126, · , 
P22706, , 

Comments: _______________ _ Analysis Dale 07/1 7/89 ,_ 

A""Y"~ 

I 



1 

. 
(pyv ) 

(' . undw2ter Quality Protection Pf ~~ eEl V ED . 
Selt-Monitorin~ Report Form 

6[i J" Q7 (, 1/~b/9" 
Arizona Department ot Health Services JUL 't 9 '98~~ 06L09L89 .sr {( Jrf-N NO. 0'" TE REC'O AT '-"8 

, Owe 
~DfO -

~e &. Addres~ COMVU.A.NC£ SE.C110
N 

LAB 10 l 0002 NO. G-0020-02 ADHS Permit No. 
Ar i zona Testing Labor a tories 

81 7· West Madison Sample Location Tombstone City VI e 11 1/1 

1-11nix
, 

Arizona 85007 
SAMPLE COLLECTION INFORMATION - , 

Facility Nama & Mailing Addross ~ Groundwater 0 Vadose 0 Waste Stroam 0 Pond 

PBR ~'linerals, Inc. 
o Othor 

06/07/89 11 : 00 a . m. 
Attn: Gar y ' Lin d r 00 S Slmpl.O,,, S,mp" TI"'. 

P. O. Box 370 O.pth to Wlh, f •• t b.low lind ,ufhce 

0 Tombstone, Arizona 85638 IOfoundwa .• f Sample. Only) 

Paramoter Code: P720t9 RECEIVED 
Collected 8y: - • " I , ~ 

, JUL I ;) l::lv-' 
ADHS Use Only 

I I 1·1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1.1 I I I I 
ADr::O - OWO 

COMPUNICE SECTION 

IS ICI.I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Paramllir !-Um.· Storn p.,amltlr Storet Paramlter 

Laboratory Analy.1I R .. ~III Hum!>.r Laboralory Analytl. R"ull. ParlNTl.ttt !-Um.· Hum!>.r 
Arsenic + P01002, 0.· a 10 I Endrin' P39390, · I 

Barium + PO'007, · , Lindane' P39782, · , 
Cadmium + PO, 027, · , MethoxyChlor· P39480, · , 

"Ct{ ,,' ium + PO'034, · , Toxaphene' P39400, · , - . 

:l 
Lead + P010S1, a . 0097 I 2.4-0' P39730, · 
Mercury + P71900, ( a . 00 l' , 2.4.S-TP Silvex l P39045, · 
Nitrate (N) P00620, ~ 1 a . l' ~.'i) TTHMA P82080, · 
Selenium P01147, 

....., -.•... ... I · , , · , 
Silver + PO'077, ( o . 02 , CYanidE=> To B 1 , ( o . 01 , 
Fluoride P009S' , · , ..Cyanide Fr e~ , ( o . {) 1 , 

, · , , , 
Alkalinity P004l0, , , , 
Calcium POO9'6, 76· , , , 
Chloride P00940, 36. , , , 
Co p. .. PO'042, , , , 
~,-e'ss P00900, · , A adium-2261228° Pl1S03, , 

Iron · POI045, · , Gross Alpha. TotC POI SOl, , 
Magnesium P00927, 20· , - Counl Error b P01502, . · , 
Manganese • P010SS, , Beta AClivilyb P03S0' , , 

~- P00403, 7·8 , C esium-134 b P284'4, , 
Sod r .... ,rf P00929, · ' , lodine-'31° P28301, , 
Sulfale P0094S, , Strontium-90/89° P01082, · , 
TDS POOSOO, , Triliumo P82126, , 
Zinc · P01092, , Uraniumb P2270S, , 
'Un jl re mg/l unless Olhorwiso noled. 'Unils arOJJ(!1 f)[)099~ c Unils are p ill "" ~ 

·~nd 3 copies 01 completed lorm to : 
Commenls: Analysl5 Dale 07 L 1 7 L 8 9 _ 

'izona Deparlmenl 01 Heallh Services 
!Iicc 01 Wasle and Wale r Oua lily Mgmt. Anelyst~ ')mplianco Seclion 
j orn 304 \y V 

':;5 ~ I or t h Centra l 
,? ~ni x. /, rizona 85004 



( lundwater Quality Protection P- 11ft 
Self-Monitoring Report Form 

· 65 8 501 Arizona Department of Health Services R E eEl \1)fi'~ L89 
SPEC IMEN NO. rOEEC'OATLAB 

J 

JUL 1 9 198(1 

La!) mB &. Address LAB 10 I 0002 . ~~Q-OWQ NO. 
AOHS Permit No. fu . _fklO~CTION 

Arizona Testing Laboratories 
81 7· We s t Madison Sample Location TEl We " 1/1 

fJenix , Arizona 85007 
SAMPLE COLLECTION INFORMATION 

Facility Name &. Mailing Address !SJ Groundwatar 0 Vadose 0 Waste Stream 0 Pond 

PBR ~linera's, Inc. o Other 

Attn: Gary Lindroos S,mp'o o'I • .J2.5...Qj /89 Simp" Tim. 10:00 a. m. 

P. o . Box 370 O'p'" 10 WI'., F .,1 b,low lind lurflC. 

Tombstone, Arizona 85638 (Ground .... I'., Simp'" Only) 

Paramater Code: P72019 

Collected By: 

ADHS Use Only I 

IR E e El V ED : : : .: : : : : : : : : : : : : : : : : : : I : I : : : : : : : : 
I I 1.1 I I I I I 

Islcl,1 1 II II JUL 1 9 1989 

Storti Paramtttr 
Parameter ~mt' Num~r Laboratory Ana/y.l. R"uU. 

Stortt Paramettr 
~ffi~ory_ ~tlr1t. Ruull. Param.t,r ~m.· Num~r 

, 
Arsenic P01002, O· 012 Endrln' P39390, ~OMPi.!/\NCE ~ECTION + , , 

i 
I Barium + P01007, · , Lindane' P39782, · , 
f-2'~lum + P01027, · , MethoxyChlor' P39480, · , 
. L h, lum + P01034, · , Toxaphene' P39400, · !-, 

Lead 2,4-0' 
. 

I + P0105l, O· 0052 , P39730, · , 
Mercury + P71900, < O· 001 , 2,4.5-TP Silvex' P39045, · , 
Nitrate{N) POO620, 2. 4 , TTHM' P82080, · , 

I Selenium + POll47, · , , · , I 
I Silver + POlO77, < o· 02 , Cyanide To III , < O· 01 , 

Fluoride POO9.51 J · , CYanide Fr e~ , < o .'01 , 
, · , , · , 

Alkalinity POO410, · , , · , 
Calcium POO916, 68. , , · , 
Chloride POO940, 6· , , , 

l£( ) r + P01042, · , , · , 
' -' R adium-2261228b i Hardnoss POO900, · , P11503, · r 

i Iron + P01045, , Gross Alpha. Tor P01501, r 

! Magnesium POO927, 14· , - Count Error b P01502, . , 
! Manganese + P01055 , · , Beta Activityb P03501, · , 

I' p~i POO403, 7· 8 , Cesium-134 b P28414, · , 
So lum POO929, : , lodine-131 D P2630l, · , 

I: Sulfate POO945, · , Strontium-9018gb P01082, · , 
: TOS POO500, · , Tritiumb P82126, , 

Zinc + P01092, , Uraniumb P22706, , 
' ~Or are. mgll unless otherwise noted. • U nils aro I-I({I Ii(U) 99Q 

given 
b Unils aro pili ,,--

< = ~ess than the detection limit 
; cnd 3 copies of completed form to : 

Commonts: AnalysIs Data 07/17/89 .. 
'\ rizona Department 01 Heallh Services 

A,"''''~ J llice of Wasto and Wa ter Ouality Mgmt. 
:: ornplianco Section 
toom 304 
'005 North Central 
' Ilo enix. Arizona 8500 4 



---- - -----

Gr"lundwater Quality Protection Permit 
RECEIVED 

658502 
Self-Monitoring Report Form 

Arizona Department of Health Services 06/09/89 
SPECIMEN HO. -

, JUl 1 9 19~t TE nEeo AT LAB 

ADEQ - OWQ 

Lab Us &. Add ress LAB 10 I 0002 
cOMPLIANCE SECTION 

NO. 
ADHS Permit No. G-0020-02 

Arizona Testing Laboratories 
81 7· We s t Madison Sample Location TEI He 11 112 
Phoenix, Arizona 85007 

r--o Facility Name & Mailing Address 

SAMPLE COLLECTION INFORMATION 

00 Groundwater 0 Vadose 0 Waste Stream 0 Pond 

PBR ~linerals , I nc . o Other 

Attn: Gary ' L i ndroos S Impl. Oil. Q5L31L82 Simpl. Tim • 10: 1 5 a . m. 
. 

P. o . Box 370 001'111 '0 Wo'" r .. 1 b.low lInd su,lle. 

Tombstone, Arizona 85638 IO,oundwat" 51",1"" Onlyl 

C Parameter Code: P72019 

CollectBd By: 

~DHS USB Only I r<t.C E I VED 

I I 1·1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1.1 I I I I JUt 1 9. 1989 

Islcl·1 I I I I I I I I I I I I I I I I I I II II I I I I I I I ,A "FCI - O WQ 
COI"ii"utlf'fC E SECTION 

Store{ P.rlmeter storet Paumeter 
Paramtttr'!'ume' Numb4r Laboratory 'Anl/yat' RHuUa Parameter Hame' Numb4r Laboratory Ana'y.'a Ruulta 

Arsenic + P01002, O .• 011 , Endrinl P39390, · , 
Barium + P01007, · , Llndane l P39782, · , 
Cadmium + P01027, · , MethoxyChlor l P39480, · , 
~oum + 

P01034, · , Toxaphene l P39400, · , --.---:.- . 
2,4-0 1 

:~ 
Lea + P01051, . 0. OJ] . P39730, 

. , · 
Mercury P71900, '- o . 021 ~I 2.4.5-TP Silvex

l 
P39045, + .' , · 

Nitrate(N) P00620, r" 2~~ ~ , TTHMI P820ao, · 
SelenIum P01147, '-" ..;..,? I + · , I · , 
Silver + PO 1077, < o . 02 , r.vnnidp Tn A 1 , o . 13 , 
Fluoride P00951, ' · , CYanide Fr ::>p , < o . ·01 , 

I · , , · , 
Alkalinity POO410, · I , , 

I Calcium P00916, 110· , , , 
I Chloride P00940, 46· , , , 
I COP( r + P01042, · , , , 

Har ) s . P00900, , A adium-2261228
b 

P11S03, , 
Iron + P0104S, , GrossAlpha. Tot[ P01S01, , 
Magnes ium P00927, 29. , - Count Error b P01S02, . , 

I Manganese + P010SS, , Beta Aclivityb P03S01, , 
I pH POO403, 7·4 , Cesium-134 b P28414, · , 
So~ ) P00929, · '. , lodine- 131 b P28301, , 
Sulfate P0094S, , Strontium-gO/8?' P01082, , 
TDS POOSOO, , Tritiumb P82l26, , 
Zinc + P01092 , , Uraniumb P22706, , 

'Units are mg/1 un less othorwiso notod. 'Units aro 11({1 J)nn9~n 
b Unils aro pill 

< - ess than the detection limit given 
:n d 3 copi o, of comploted form 10: 

Commonts: Analysl, Dalo Q Z L 1 Z L 8 9 ., 
iz ona Departmont 01 Heallh Services 

Anal y,t ·~J,n :ficc of Wasto and Wal er Qualit y Mgml. 
Hn plia nce Soct io n 
lorn 304 - L~'/~ 

' )5 ~J o rt h Central 
oeni •.. r, riz ona 8500·\ --- - ----------



- -- - --- -- - ---

G 'Jndwater Quality Protection Pe 'It. . . 
SeH-Monitoring Report Form RECEIVED 

____ 658504 Arizona Department ot Health Services 06L09L89 
SPECIMEN NO. JUL 1 9 198~JOATE REeD AT LAB -

ADEO - owe 
~1ib a & Address LAB 10 l COMPLIANCE SECTION 

NO. 0002 G-0020-02 AOHS Permit No. 
Arizona Testing Laboratories 
817· We s t Madison Sample Location PBR \~ ell 1/4 

IY lnix
, 

Arizona 85007 
SAMPLE COLLECTION INFORMATION 

Facility Name &. Mailing Address :tJ Groundwatar 0 Vadose 0 Waste Stream 0 Pond 

PBR ~·linerals, Inc. o Other 

Attn: Gary · L i ndroos Slmpl.Olt. 05L31t.89 Simpl. Tim. 2: 20 R·m. . 
p • o . Box 370 Olpth to Wiler F •• t b.low land lu,rac. 

e Tombstone, Arizona 85638 (G,oundwller Simpl .. Onlyl 

Parameter Code: P72019 

Collected By: RFrFIVFf) 

~DHS Use Only I 

1.1 ,JUL 1 9 1989 I I 1·1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
Islcl·1 I I I I I I I 1.1 I I I I I I I I I II I I I I I I I I I ADEQ - OWO 

COMPLIANCE SECTION 

Parameter N&m.· Stor.t P.rameter Storet Paramet.r 
ubor.tory An.lyal. Ruulta Numb4r uboratory Analyal. RHulta Paramet,r Name' Numb4r 

Arsenic + P01002, < 0 . . 01 , Endrfn' P39390, · , 
Barium + P01007, · , Lindane' P39782, · , 
Cag. ium + P01027, · , MethoxyChlor' P39480, · , 
~.lum _----=-- P01034, · , Toxaphene' P39400, · , -

:~ 
Lead + P010Sl, < O. 002 , 2,4-0' P39730, · 
Mercury + P71900, < O· OOt , 2,4,5-TP Sifvex' P39045, · 
Nitrate{N) POO620 r 8. 0 , TTHM' P82080, · 
Selenium • P01147, · , , · , I 
Silver + P01077, < o· 02 , C:vi'lnic!p _10 II. ~ , o ·01 , 
Fluoride POO951, · , C v_a n; de Fr ~ ~ , o .01 , 

, · , , · , 
Alkalinity POO4l0, · , , · , 
Calcium POO9l6, 81· , , · , 
Chloride POO940, 64· , , , 
Co~-,- • P01042, · , , , 
Haro-, rlss POO900, · , Radium-226/228° P11503, , 
Iron • P01045, · , GrossAlpha. Tote P01501, , 
Magnesium POO927, 24. , - Count Error b P01502, . , 
Manganese .. P01055, , Beta Activityb P0350l, , 
pH POO403, 8· 2 , Cesium-134 b P28414, · , 
Sod)"cJ POO929, \ , lodine-131 b P28301, , 
Surrats POO945, · , Strontium-90/89b P01082, · , 
TDS POO500, , Tritiumb P82126, , 
Zinc + P01092, , Uraniumb P22706, , 
'Uni re mg/l unless othorwise noted. • U nits are J1({1 UUU~~l 

b Units are p ill 
= - 55 than the detection limit given 

'nd 3 copio! of completed form to: 
Comments: Analysis Data 07 / 1 7 /8!l .. 

izona Departmont 01 Heallh Services 

Analy,t ~1 /J rlice 01 Wasto and Wator Ouality Mgmt. 
)rnplianco Soction 
lorn 304 T 
'15 North Central 
,ocni x. Arizona 85004 



658503 
SPEC'MEN NO. 

ab e cl. Address 

G 'lndwater Quality Protection Pe" 'It 
Self-Monjtoring Report Form 

Arizona Department of Health Services 

LAB 10 0002 
NO. '---=-=....;=-=-----.1 

AoHS Permit No. 

RECEIVED 

JUL 1 0 d!f¥"b9 /89 
DA TE flEC'O AT U.S 

Abt.O - owQ 
COMJ'UANCE. SE.CTION 

G-0020-02 
Arizona Testing Laboratories 
817· \-Jest Madi son Sa m pie Loc a t ion _T~o~mC.!:b:....:s~t~o~n .:::.e~C~i:.-.t~y -=..:W...;:e:.....;l:.-l!..-!!...11...:.1 __ 

Arizona 85007 

Facility Name cl. Mailing Address 

PBR fvlinerals, Inc. 
Attn: Gary Lindroos 
P. O. Box 370 

O Tombstone, Arizona 
'--------------1 

85638 

,DHS Use Only 

SAMPLE COLLECTION INFORMATtON 

~ Groundwator 0 Vadoso 0 Weste Stream 0 Pond 
OOther __________________ ___ 

S.mp'. O.h _ . 0.::;....::5....1.!_3::.....;.1...s.1_8::;..;:;.9 __ s •mp,. Tim • ....:2::......:..:....:.1-:5::.-..t:::p....:. • ....:.m:..:....:...._ 

O,plh to W"" ______ , •• t b.low lind .U,t,C. 

(G,oundw.I., S,mpl •• Only' 

P arametor Code: P72019 

Collected By: 

! I 1·1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1.1 I I I I 
[s Icl.1 I I I I I I I I I I I I I I I I I I I I I I I I I I II I 

1'1' , . L.l 1 g. ',Qcq 
. ...\,. ... 

ADFQ - OWO 
COflio.f'Llf\l·ICE SECTION 

Paramet., Ham." 

Arsenic .. 
Barium .. 

.. 
ium ... 

Storti Pltam.ttr 
Humb4r 

P01002, 

POl 007, 

P01027, 

P01034, 

L..bor.tory AnalYIla RHUUI 

0. · 010 

p.,.",.ler Ham." 

Endrin' 

L1ndane 1 

MethoxyChlor· 

Tox8phene 1 

StOlfi p.,.m.ttr 
Numb4r 

P39390, 

P39782, 

P39480, 

P39400, 

uborltory Anlly.11 Rtlullt 

, 
· , 
· , 

, 
Lead .. 
Mercury 

Nitrate (N) 

. 
P010S1, 

P71900, 

P00620, 

O. 010 
< O· 001 

9· 9 

2.4-0 1 P39730, 

2.4.5-TP Silvex' P3904S, 

TTHM
J 

P82080, 

· :~ · 
Selenium .. POll47, 

Silver .. P01077, < O. 02 
Fluoride P009Sl, 

, 
Alkalinity P004l0, 

Calcium P009l6, 74. 
Chloride POO940, 34. 
Cop + P01042, 

P009OO, 
Iron P01045, 
Magnesium P00927, 19 . 

.. P010SS, 

P00403, 7· 7'· 
POO929, : , 

Sulfale P0094S, 
ToS POOSOO, 
Zinc P01092, 
'Un' (6 mg/I unless olherwise noted. 

< = less than the detection limi.L..given 

CYanide _To 
CYanide Fr 

A adium-226/228° 

Gross Alpha. TotO 

- Count Error D 

Beta ActivilyD 

Cesium-134 D 

lodine-131° 

Strontium-90/89° 

TritiumD 

Uraniumo 

• Units are J.1QIt 
DUnits are pCilt 

, 
1 , 

ee , 
, 
, 
, 
, 
, 

P11503, 

P01S01, 

P01S02, . 

P0350l, 

P284l4, 

P2830l, 

P01082, 

P82l26, 

P22706, 

nd 3 eopie, of compleled lorm 10; 
i!ona Department of Heallh Services 
lice of Wasla ~nd Water Oualily M9"'1. 
:rnpl ianco Scclion 

Comments:·~. ______________ _ 

orn 304 
;S Uortll Cenlral 
? ~ni x. !,rizona e5004 

Analyst 

· , I 
0 · 02 , 
0 ·'02 I 

, 
, 

· , 
, 
, 
I 

· , 

· , 
· , 

, 

· , 

· , 
, 

. ",r.Ar-..""r.. , 
UUU,uG 



ARIZONA DEPARTMENf OF ENVIRONMENfAL QUALITY 

Inter-Office Memorandum 

DATE: August 8, 1989 

TO: Dave Woodruff, Manager 

THRU: 

FROM: 

Water Pollution Compliance Unit 

Skip Hellerud, Managetl\~~ 
Water Permits Unit ~ . 

Roger Kennett, Supervisor ~ 
Existing Groundwater Facilities Team 

RE: PBR Minerals, Inc. - Grand Central Leaching Facility 
Groundwater Quality Protection Permit No. G-0020-02 

Attached is a copy of a letter dated July 25, 1989 from Jim Rouse 

of Geochemical Engineering Incorporated, a consultant for PBR 

Minerals. Mr. Rouse requests a one-month extension of the interim 

compliance date for submission of an interpretative aquifer char

acteristics report required by the compliance schedule of the 

permit (Part II~E.3; copy attached). In reviewing the compliance 

file with Louis Parsons, it appears that PBR has not fully com

plied with items 1 and 2 of the compliance schedule. 

I don't feel we should be relaxing an interim compliance date 

in light of the apparent non-compliance with the two earlier 

dates. However, we do wish to receive accurate data presented 

in an appropriate manner. I would recommend sending a letter 

of warning, requiring the submittal of all required information 

by no later than August 30, 1989. 

I'll be glad to discuss this matter further with you if you so 

desire. 

RK/aa 

ADEQjADM/Stock (12/88) - IPS 3171 
000233 



GEOCHEMICAL ENGINEERING 
INCORPORATED 

July 25, 1989 

Mr. Roger Kennett 
Water Permits Unit 
Arizona Department of Environmental Quality 
2005 N. Central Avenue 
Phoenix, Arizona 85004 

Dear Roger: 

As we discussed in our telephone conversation of 24 July, we have been requested by Mr. 
J. Michael Ashworth to collect existing data and prepare a geohydrologic evaluation of the 
PBR Minerals site south of Tombstone. This evaluation is required as a permit condition. 

As I stated, as we got into the evaluation, we found that the water levels for the four 
existing wells indicate a ground-water gradient to the south-southeast, which is counter to 
the anticipated direction of travel, but consistent with information available in the M.S. 
thesis by Hollyday, cited in the application. As you know, there is a scarcity of wells in the 
area. 

Since the direction of natural travel is so critical in siting the two other monitoring wells, 
I want to check on the accuracy of the data and. the regional . extent of the direction. This 
will require revisions to the Tombstone weIland additi6nal work on the existing wells. For 
that reason, 1 would like to request a one-month extension to the time requirement for the 
geohydrologic report. 

I have tabulated the recent chemical data on the various wells available for sampling. As 
I stated, Well TEI-3 reportedly experienced structural failure. Santa Fe Minerals has 
drilled a replacement; however, this is not available for routine monitoring. In like fashion, 
another well (shown as No. 25 on our application) is known to exist to the south; however, 
it is indicated that we cannot gain access to this well. 
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Mr. Roger Kennett 
Page Two 
July 25, 1989 

A brief analysis of the data on PBR Well No.4 indicates that the southerly migration is 
consistent with the chemistry. We will better be able to evaluate this after we receive 
major ion data on all the wells, but the present data certainly seems to support the 
southerly migration. 

Thanks for your consideration, and I look forward to working with you. 

Very truly yours, 

~ 
jim V. Rouse, R.G. 

JVRllw 

cc: J. Michael Ashworth 

~ GEOCHEMICAL ENGINEERING 
~ INCORPORATED 
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Cowichan Resources, Inc. 
1989 Ground-Water Monitoring Results 

Tombstone, Arizona 
Well LD. - TEl Well #1 

(Results in mg/! unless noted) 

Date, 1989 Jan. 12 May 31 June 7 
Lab Smith',& Smith Ariz. Testing Ariz. Testing 

Arsenic NA · 0.012 0.013 

Lead NA 0.0052 0.0052 

Mercury <0.001 <0.001 <0.001 

Nitrate 1.9 2.4 2.4 

Silver NA <0.02 <0.02 

Calcium NA 68 52 

Chloride NA 6 12 

Magnesium NA 14 14 

pH-S.U. NA 7.8 7.9 

Total CN <0.01 <0.01 <0.01 

Free CN <0.01 <0.01 <o.oi 

NA = Not Analyzed 
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Date, 1989 
Lab 

Arsenic 

Lead 

Mercury 

Nitrate 

Silver 

Calcium 

Chloride 

Magnesium 

pH-S.V. 

Total CN 

Free CN 

NA = not analyzed 

Cowichan Resources, Inc. 
1989 Ground-Water Monitoring Results 

Tombstone, Arizona 
Well LD. - TEl Well #2 

(Results in mgll unless noted) 

Jan. 12 
Smith & Smith 

NA 

NA 

·G~ 
./~) 
(-E~_. , 

NA 

NA 

NA 

NA 

NA 

0.11 

0.01 

May 31 
Ariz. Testing 

0.011 

0.017 

~~ 
(i6~I) 

...... _-
<0.02 

110 

46 

29 

7.4 

0.13 

<0.01 

June 7 
Ariz. Testing 

<0.01 

0.0026 

~ .. .... ~ ... ' - .'It!.t.-.., • 

~:~:~.) 
~~fV..j~:tJ~ 

t' 25.7 '] 
'''C'''''.~ l'''. ''''_Ih;;'';'i· 

<0.02 

100 

48 

29 

7.4 

0.14 

0.01 
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Date, 1989 
Lab 

Arsenic 

Lead 

Mercury 

Nitrate 

Silver 

Calcium 

Chloride 

Magnesium 

pH-S.U. 

Total CN 

Free CN 

Cowichan Resources, Inc. 
1989 Ground-Water Monitoring Results 

Tombstone, Arizona 
Well I.D. - PBR Well #4 

(Results in mgll unless noted) 

Jan. 12 
Smith & Smith 

Well not 
constructed this date 

May 31 
Ariz. Testing 

<0.01 

<0.002 

<0.001 

8.0 

<0.02 

81 

64 

24 

8.2 

0.01 

0.01 

June 7 
Ariz. Testing 

<0.01 

0.0050 

<0.001 

8.7 

<0.02 

75 

62 

23 

8.3 

0.01 

0.01 
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Cowichan Resources, Inc. 
1989 Ground-Water Monitoring Results 

Tombstone, Arizona 
Well LD. - Tombstone City Well 

(Results in mgll unless noted) 

Date, 1989 Jan. 12 May 31 June 7 
Lab Smith & Smith Ariz. Testing Ariz. Testing 

Arsenic NA 0.010 0.010 

Lead NA 0.010 0.0097 

Mercury <0.001 <0.001 <0.001 

Nitrate 7.5 9.9 (~'~ 
~~"",,'.~Io4-;,l .... ' 

Silver NA <0.02 <0.02 

Calcium NA 74 76 

Chloride NA 34 36 

Magnesium NA 19 20 

pH-S.U. NA 7.7 7.8 

Total CN <0.01 0.02 <0.01 

Free CN <0.01 0.02 <0.01 

NA = Not Analyzed 
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e. 

Page 14 o.c· ~9 
GROUNDWAl QUALITY PROTECTION 
Permit No. ci-0020-02 

Allow solutions to evaporate from the ponds. Any 
remaining residues or sludges shall be analyzed by EPA 
approved test methods (Test Methods for Evaluating Solid 
Waste, SW-846, 2nd Edition) for the following 
constituents, and the results reported to the Department: 

Constituent 

Cyanide 
(Total and Free) 

Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Sel eni um 
S il ver 

Limi ts 

10 mg/l 
5 mg/l 

100 mg/l 
1 mg/l 
5 mg/l 
5 mg/l 
1 mg/l 
5 mg/l 

If any constituent exceeds its associated limit, the 
residual sludge shall be removed and disposed of at a 
landfill approved for handling hazardous waste. 

2. The permittee shall file a report with the Department's Water 
Permits Unit following closure describing the results of each 
step of the closure plan within 60 days after closure. 

E. Compl i ance Schedule (R9-20-219) 

The permittee shall complete a site assessment and develop a closure 
report for the remediation of TEl Well #2 addressing whether 
groundwater quality standards will be maintained at the downgradient 
property boundary. Monthly monitoring of TEl #1, #2 and #3 
groundwater wells shall be for the following constituents: N03-N, 
CN (total and free) and Hg until the Director deems necessary based 
on review and approval of the site assessment and closure report. 

The tasks of the site assessment and submittal of the closure report 
shall be performed in accordance with the following schedule of 
compl i ance: 

The permittee shall submit reports of compliance or noncompliance 
with the interim requirements of the compliance schedule within 14 
days following each interim date. 

1. Prior to Leaching Operations 

Install the downgradient pumping monitor well and collect 
three (3) rounds of ambient groundwater samples for analysis 
of constituents listed in PART II.S.I.e. so that MGL's and 
Alert Levels can be established prior to initiation of the · 
facil ity's leaching operation. 
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Page 15 o~ ~9 
GROUNDWAi QUALITY PROTECTION 
Permit No. G-0020-02 

2. Three (3) Months from Permit Issuance 

Complete aquifer testing (pump test) of TEl Well 62. Submit 
historical pumping records for TEl Well #2. 

3. Six (6) Months from Permit Issuance 

Submit to the Department an interpretative aquifer 
characteristics report including: 

a. Water Table map showing groundwater fiow directions with 
groundwater contour elevations; 

b. aquifer testing results for TEl Well #2; 

c. water quality data for all on-site groundwater wells 
since the issuance of this permit; and 

d. proposed locations for additional groundwater monitoring 
wells (minimum of two (2)). 

~. Nine (9) Months from Permit Issuance 

The installations of additional monitor wells shall be 
completed. Submit to the Department the driller's logs for 
each of the wells completed and groundwater quality data for 
each of these wells. 

5. Twelve (12) Months from Permit Issuance 

Submit a closure report addressing all remedial activities and 
any further actions needed to establish compliance with this 
permit. 
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_ ARIZ • . ~A DEPARTMENT OF ENVIRONMENTAL" .JALITY 

Inter-Office Memorandum 
DATE: August 16, 1989 

TO: David Woodruff, P.E. 
Manager, Water Pollution Compliance Unit 

James A. Maston, P.E. ~kA~ 
Manager, Southern Regi~O\~ice 

THRU: 

Andrew M. Rendes ~~ hu~ 
Southern Regional Off~~· 

FROM: 

RE: PBR Minerals, Inc. - Permit G-0020-02 

On Monday, July 31, 1989, a site visit was made to the above refer
enced property by James Dubois and this writer for the purpose 
of taking water samples from the PBR Minerals property wells and 
leak detection system. In addition, water samples were to be 
taken at the three City of Tombstone water wells and the million
gallon reservoir. The request for the compliance inspect ion was 
received in the office the day after the sampling trip. 

At the time of the sampling, 
or processing any material. 
though perSonnel were working. 

the mining facility was not mining 
It was operationally shut down even 

As observed, PBR Minerals, 
as written, with some minor 
requirements are as in the 
e., f.] · the chemical storage 

Inc. is in compliance with G-0020-02 
exceptions. The containment/disposal 
permi t [part I I A. 1 . a , b ., c., d . , 
[II A.1.g.] was not evaluated. 

The T. E. I. wells No. 1 and No. 2 were sampled. T. E. I. well No. 
3 was inoperable due to collapse. A new well was drilled in close 
proximity for Santa Fe Minerals, and their permission is necessary 
for the use or operation of the well. One of the monitoring wells 
called for has been completed, known as T.E.I. No.4. PBR Minerals 
brings up a portable generator ,-when they need to pump/sample as 
there is not yet a ~ermanent power source at the well. The well 
is located on the hill to the North of the leaching pads. Ac
cording to Mr. Gary Lindross, of PBR Minerals, the well has been 
tested and results submitted to Phoenix. 

A practice of PBR Minerals that needs correcting is that the ends 
of the leak detect ion sampling pipes are uncovered, i. e., left 
exposed to the elements. OUring precipitation events, there cur
rently is nothing to prevent rainfall from entering the leak de
tection system. 

As stated at the outset, the request for the compliance inspection 
was received the day after the sampling trip. For that reason, 
not every facet and provision in the Groundwater Quality Protection 
Permit was evaluated. However, what was observed during the fa
cility tour appears to meet with the intent of G-002-02. Two 
additional monitor wells need to be drilled, and the ends of the 
leak detection sampling tubes need to be covered. 

JAM:AMR:as 000242 
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GEOCHEMICAL ENGINEERING 
INCORPORATED 

Mr. Roger Kennett 
water Permits Unit 

August 21, 1989 

Arizona Department of Environmental 
Quality 

2005 N. Central Avenue 
P.hoenix, AZ 85004 

.~ 

( 

Re: PBR Minerals Aquifer Characteristics Reports 

Dear Roger: 

FEDERAL EXPRESS 

As we discussed in our telephone conversation of July 24, 1989, Mr. 
J. Michael Ashworth has requested that I prepare an aquifer 
characteristics report, as required as a condition of the PBR 
Minerals permit. This letter will serve as a vehicle for 
furnishing the required, available data. The information items 
required by the permit are arranged in the same order as the 
requirements of the permit. For a more complete picture of overall 
geohydrologic conditions, I refer you to our earlier report 
"Geohydrologic Assessment of Cyanide contamination of PBR Minerals 
Well No.2, Tombstone, Cochise County, Arizona", a copy of which is 
included. 

WATER TABLE EVALUATIONS 

As I described during our conversation, plant personnel have 
modified the well equipment to allow for water-level information in 
wells TEI-#l, #2, and #4, as well as arranging for water-level 
determination in the Tombstone well. Well TEI-3 has reportedly 
been destroyed and replaced by another well by Santa Fe Minerals, 
the operator of that property . The well is thus not routinely 
available for monitoring. 

Si te personnel have checked back through old records and located 
depth to water data obtained from TEl wells #1 and #2 and · the 
Tombstone well on May 18, 1987. They have also made a series of 
recent water level determinations in the available wells. The 1987 
and 1989 data are tabulated in Table 1. The 1989 data were 
utilized in the preparation of a water-table map, figure 1. They 
reflect non-pumping water levels, and confirm that the ground-water 
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Mr. Roger Kennett 
August 21, 1989 
Page 2 

( 
,--. 

gradient is to the south across the PBR site. While the 1987 data 
indicate a gradient from the Tombstone well across the PBR site, 
this is reversed for the 1989 data. This likely reflects 
summertime pumpage of the Tombstone well. The southern gradient is 
consistent with a southern gradient south of stockton Hill east of 
Tombstone, shown on Plate 1 of Hollyday (1963). 

As I mentioned in our June conversation, the data indicates that 
there cannot realistically be a connection between contamination of 
Well No. 2 and any water quality problems in the Tombstone well, 
and explains why no cyanide has been detected in TEl No.1. As 
will be discussed later, the chemical data for the various wells 
agree with this trend. 

AQUIFER TESTING RESULTS 

As you were advised by a May 1, 1989 letter from Mr. Gary Lindroos, 
Farmers Pumps Co. conducted a test of TEl Well No . 2 on April 20, 
1989. We have requested data from this test, but Farmers Pump Co. 
has not complied. In the absence of information on that test, site 
personnel have completed a second test, using a protocol I 
provided. Table 2 provides data on the test while Figure 2 is a 
time-series plot of the data. As you can see, there was an initial 
semi-log drawdown, with a shift of the drawdown as a result of a 
brief decrease in flow. After 85 minutes of pumping, the cone of 
depression intersected a recharge boundary, likely an open, water
filled mine void. 

The initial drawdown was used to calculate the transmissivity of 
adjacent rocks using this formula: 

T = 264 0 = 2200 gpd/ft. 
... s 

This is approximately 20 percent of the ' value calculated by 
Hollyday using shaft dewatering data, which seems reasonable 
considering the different type of conditions in the different 
tests. 

WATER QUALITY DATA 

Tables 3A through 3D include 1989 water quality data for available 
site wells. As you will note, water quality data for PBR No. 4 
include detectable cyanide, and elevated nitrate values. This 
would seem consistent with a south ground-water gradient. I have 
requested that samples collected during August, 1989 be analyzed 
for major ions, to allow use of the trilinear plot technique. As 
shown in the enclosed Geohydrologic Assessment, Well No. 2 has a 
"fingerprint" different than Well No. 1. The samples will be 
useful to prove/disprove the indicated southerly migration. 
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Mr. Roger Kennett 
August 21, 1989 
Page 3 

PROPOSED WELL LOCATIONS 

The date collected to date indicate that the present well is likely 
upgradient of the new facilities. Thus, the two new wells should 
be located south of the leach pad and plant. Because of the 
proximity of indicated underground workings, it is proposed that 
one well be constructed at the southwest corner of the facilities, 
and the second well be approximately at the mid-point of the 
southern site boundary. site personnel indicate that the present 
PBR #4 pumps dry after 4 to 5 hours of pumping. Since this well is 
upgradient and has to create a cone of depression to monitor the 
facili ty, I recommend that one of the other wells (likely the 
southwestern one) be designated as the pumped monitor well. As 
state, it is anticipated that this location will be in or near old 
underground workings. 

I trust the above information is satisfactory. I will forward the 
trilinear plots and an interpretive report as soon as I receive the 
lab reports on the August samples. 

Very truly yours, 

GEOCHEMICAL ENGINEERING, INC. 
~' 
~ 

Jim V. Rouse, R.G. 
Director of Geohydrology 

JVRjcdv 
Enclosures 

cc: J. Michael Ashworth 
Gary A. Lindroos 
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Table 1 
Measured Depths to Water and Calculated Water-Table Evaluations, 

May, 1987 and July-August, 1989 

Well Identification TEl 111 TEl #2 Santa Fe If3 PBR #4 

Measurement Point Elev. 4578 4570 4615 4745 
Map ID No. 24 23 22 4 

Depth to Water, 5/87 518 527 
Water Table Elev. 5/87 4060 4043 

Depth to Water 7/8/89 386 467 430 685 
Water Table Elev. 5/87 4192 4103 4185 4060 

Tombstone 

4560 
21 

404 
4156 

410 
4150 

., 
\ 



Aquifer Test 
August 

Date. 1989 Time Time from 
start, min. 

16 Aug. 10:00 0 

10:05 5 

10:10 10 

10:15 15 

10:30 30 

10:45 45 

11.:00 60 

12:00 120 

13:00 180 

1.4:00 240 

21 Aug. 1.0:30 7230 

Table 2 

,.,..-.. 
t, 

Data, TEI Well No. 
16 - 21, 1989 

Flow Depth to 
GPM water, ft. 

0 466.11 

62.5 467.26 

65.6 469.58 

64.4 470.73 

65.1 470.73 

65.0 471. 89 

65.0 473.04 

65.1 474.20 

64.8 474.20 

65.0 474.20 

65.5 475.35 

2 

Drawdown Remarks 
ft. 

0 

1.15 

3.47 

4.62 

4.62 

5.78 

6.93 

8.09 

8.09 

8.09 

9.24 
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Table 3-A 

Cowichan Resources, Inc. 
1989 Ground-Water Monitoring Results 

Date, 1989 
Lab 

Arsenic 

·Lead 

Mercury 

Nitrate 

Silver 

Calcium 

Chloride 

Magnesium 

pH-S.U. 

Total eN 

Free CN 

NA = Not Analyzed 

Tombstone, Arizona 
Well I.D. - TEI Well #1 

(Results in mg/l unless noted) 

Jan. 12 
Smith & Smith 

NA 

NA 

<0.001 

1.9 

NA 

NA 

NA 

NA 

NA 

<0.01 

<0.01 

May 31 
Ariz. Testing 

0.012 

0.0052 

<0.001 

2.4 

<0.02 

68 

6 

14 

7.8 

<0.01 

<0.01 

June 7 
Ariz. Testing 

0.013 

0.0052 

<0.001 

2.4 

<0.02 

52 

12 

14 

7.9 

<0.01 

<0.01 

000249 



BI 

nate, 1989 
Lab 

Arsenic 

Lead 

Mercury 

Nitrate 

Silver 

Calcium 

Chloride 

Magnesium 

pH-S.V. 

Total CN 

Free eN 

NA = not analyzed 

.. /"" 
I 

Table 3-B 
Cowichan Resources, Inc. 

1989 Ground-Water Monitoring Results 

Tombstone, Arizona 
Well Ln. - TEI Well #2 

(Results in mg/l unless noted) 

Jan. 12 May 31 
Smith & Smith Ariz. Testing 

NA 0.011 

NA 0.017 

0.023 0.021 

27.1 26 

NA <0.02 

NA 110 

NA 46 

NA 29 

NA 7.4 

0.11 0.13 

0.01 <0.01 

June 7 
Ariz. Testing 

<0.01 

0.0026 

0.019 

25.7 

<0.02 

100 

48 

29 

7.4 

0.14 

0.01 
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Date, 1989 
Lab 

Arsenic 

Lead 

·Mercury 

Nitrate 

Silver 

Calcium 

Chloride 

Magnesium 

pH-S.U. 

Total CN 

Free CN 

Table 3-C 
Cowichan Resources, Inc. 

1989 Ground-Water Monitoring Results 

Tombstone, Arizona 
Well LD. - PBR Well #4 

(Results in mg/l unless noted) 

Jan. 12 May 31 
Smith & Smith Ariz. Testing 

<0.01 

Well not <0.002 
constructed this date 

<0.001 

8.0 

<0.02 

81 

64 

24 

8.2 

0.01 

0.01 

June 7 
Ariz. Testing 

<0.01 

0.0050 

<0.001 

8.7 

<0.02 

75 

62 

23 

8.3 

0.01 

0.01 
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Date, 1989 
Lab 

Arsenic 

Lead 

Mercury 

Nitrate 

Silver 

Calcium 

Chloride 

Magnesium 

pH-S.U. 

Total CN 

Free CN 

NA = Not Analyzed 

Table 3-D 
Cowichan Resources, Inc. 

1989 Ground-Water Monitoring Results 

Tombstone, Arizona 
Well Ln. - Tombstone City Well 
(Resul ts in mg/l unless noted) 

Jan. 12 May 31 
Smith & Smith Ariz. Testing 

NA 0.010 

NA 0.010 

<0.001 <0.001 

7.5 9.9 

NA <0.02 

NA 74 

NA 34 

NA 19 

NA 7.7 

<0.01 0.02 

<0.01 0.02 

June 7 
Ariz. Testing 

0.010 

0.0097 

<0.001 

10.1 

<0.02 

76 

36 

20 

7.8 

<0.01 

<0.01 

000252 
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Figure 1 Water Table Map, May, 1987~and July-August, 1989 
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Geohydrologic Assessment of Cyanide 
Contamination of PBR Minerals Well No.2 

Tombstone. Cochise County. Arizona 

Prepared For 

PBR Minerals. Inc. 
Tombstone,. Arizona 

By 

Geochemical Engineering, Inc. 
Denver, Colorado 

000255 



I. 

1.0 INTRODUCTION 

PBR Minerals, Inc. is currently involved in the cleanup of soil 
cyani de contami nati on resulti ng from preci ous-meta 1 recovery efforts 
by the prior site occupant. Water-quality monitoring by the previous 
occupant (TEI) indicated the presence of cyanide in Well No.2 
(Arizona Registration No. 55-516482, located at D-22-20-12ccd), but 
the absence of similar cyanide in Wells Nos. 1 and 3 (Arizona 
Registration Nos. 55-505610 and 55-086448.) The Arizona Department of 
Environmental Quality requested PBR Minerals, Inc. to conduct a 
geohydrologic evaluation of the source and methods of control of the 
ground-water contamination in Well No.2. Specifically, the request 
was for a description of 

"procedures for performing a demonstration that the source of 
contami na ti on of TE I #2 has been removed, and all further 
migration of cyanide and nitrate will not occur in ground-water 
quality concentrations which would violate standards off site, or 
affect downgradient users." 

In response to this request, PBR requested Geochemical 
Engineering, Inc. (GEl) to evaluate the geohydrology of the area, and 
to assess the source of the cyanide (and related nitrate) contamina
tion of Well No.2. As described in a subsequent section, events 
during surficial material cleanup provided rather dramatic evidence of 
the source and pathway of the contamination, in the form of a break
through into a previously-unknown mine raise under the disposal pond 
area. 

000256 
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2.0 SITE HYDROLOGY 

The site hydrology in the PBR Minerals area has been well described by 
Ho11yday (1963). The following description is adapted from this 
source, together with modifications resulting from more recent drill
ing activities and excavations conducted by PBR Minerals and its 
predecessors. 

2.1 Geology 

The geology of the Tombstone Mining District has been examined in 
detail with respect to both general and economic geology. One of the 
first studies of the general geology and ore occurrence was prepared 
by W. P. Blake (1882) in response to mine litigation. Blake subse
quently published additional general reviews of geology and mining 
development in 1902 and 1904. J. A. Church (1903) published a report 
on the regional occurrence of ore deposits and the general geology, 
which incorporated local stratigraphic names. 

Or. F. L. Ransome (1920) published a comprehensive study of the 
geology of the surface and subsurface of the Tombstone Mining 
District, and introduced the type stratigraphic names as utilized in 
the Bisbee District. This work was continued and carried to com
pletion by B. S. Butler, E. D. Wilson and C. A. Rasor (1938) in a 
descri pt i on of the geology and the oc;currence of ore in the centra 1 
portion of the Tombstone Mining District. 

James Gillu1y, J. R. Cooper and J. S. Williams (1954) conducted a 
detail~d study of the Pennsylvanian-Permian stratigraphy in the 
adjacent Tombstone Hills, and upgraded Ransome's Naco Formation into a 
Group, which they subdivided into four formations. Gilluly subse
quently conducted a regional study of the stratigraphy and structure 
in the Tombstone Hills, Dragoon Mountains and the northern half of the 
Mule Mountains (1956). 

2.1.1 Surficial Geology 

Soi Is within the PBR Minerals area are generally thin and discon
tinuous, and are formed by the in-place weathering of bedrock which 
occurs at or very near the 1 and surface. Soi 1 s tend to be rather 
coarse-grained in nature, reflecting such mechanical weathering, and 
are generally of low plant productivity. 

Alluvium occurs in the northeastern corner of the Tombstone Mining 
District, and is largely composed of coarse sand and gravel, which in 
many locations is cemented with caliche deposits to depths as great as 
90 feet (Ho11yday, 1963). The alluvium thickens to the northeast and 
east of the town. Here, the upper 30 to 90 feet of alluvium is 
predominately composed of limestone pebbles and cobbles derived from 
Paleozoic carbonates and cemented with caliche. Below this layer, the 
alluvium is unconsolidated to moderately well-indurated gravel 
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composed of fragments derived from shales and sandstones of the Bisbee 
Formation. This gravel has a maximum thickness of between 45 and 120 
feet. The lowest portion of the alluvium consists of a gravel layer 
which is unconsolidated to weakly cemented, with a maximum known 
thickness of 300 feet. This lower-most layer is primarily composed of 
a mixture of gravel and sand derived from the Bisbee Formation and 
from quartz latite volcanics. A well. drilled approximately one mile 
east of Tombstone, encountered the water table in the alluvium at a 
depth of approximately 455 feet, but caved before it could be pumped 
to determine the water-bearing properties of the alluvium. Hollyday 
(1963) presents information that indicates the water table in the 
alluvium is interconnected with the water table in consolidated 
bedrock, where the alluvium receives sufficient recharge to be 
saturated. Alluvium is absent or only rarely present in the PBR 
Minerals site. 

2.1.2 Subsurface Geology 

The Tombstone Mining District is underlain by a thick sequence of 
intrusive rocks and Precambrian metamorphics, Paleozoic clastics, 
Paleozoic carbonates, the Bisbee formation and volcanic rocks. 

Intrusive and Metamorphic Rocks: As noted by Hollyday (1963) lithe 
intrusive rocks and Precambrian metamorphic rocks consist of three 
generalized geologic formations: Precambrian intrusive and metamorphic 
rocks, Triassic-Jurasic intrusive rocks, and Tertiary intrusive 
rocks." The Precambrian intrusives consist of albite granite, quartz 
diorite. gneissic granite, and saussuritic quartz diorite. In 
general, these rocks are highly fractured, altered and weathered, with 
the fractures sealed with clay-sized weathering products. As a 
result, they yield small quantities of water only within the first few 
tens of feet below the water table (Hollyday, 1963). 

The Triassic and Jurasic intrusive rocks occur in the western portions 
of the Mule Mountains and along the core and southern portion of the 
Dragoon Mountains. These are predominately quartz monzonite and 
granite which have been intensely altered and sheared. As in the case 
of the Precambrian rocks, they are generally quite impermeable below 
the first few tens of feet. 

The Tertiary intrusive rocks outcrop in the northern and western 
portions of the Tombstone Hills and in the northern portion of the 
Dragoon Mountains. These intrusives are intermediate in composition, 
similar to quartz monzonite. The Schieffelin Granodiorite found in 
the western portion of the Tombstone Mining District is characterized 
by an , irregularly-spaced, three-directional fracture system which 
stores small quantities of water. Shallow dug wells along Tombstone 
Gulch furnished water for the town of Tombstone during the first two 
years of its existence, and derived such water from fractures within 
the Schieffelin Granodiorite. Dewatering activities in the rocks east 
of the Schieffelin Granodiorite did not result in change in water 
level within the granodiorite, thereby documenting that the 
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Schieffelin Granodiorite is not hydrologically connected with 
consolidated rocks to the east. 

Dikes of granodiorite to diorite composition, similar to the 
Schieffelin Granodiorite in origin, cross the Tombstone Mining 
District along a trend of North 12 degrees East and dip steeply to the 
west. 

Paleozoic Clastic Rocks: The Bolsa Quartzite of middle Cambrian age 
is predominately composed of well indurated quartzite derived from 
quartzitic pebble grit and coarse sand, with a thin basal conglomer
ate. It crops out in the Tombstone Mining District, along the western 
edge of the Mule Mountains, and in the core of the Dragoon Mountains. 
Hollyday (1963) reported a 440 foot thick homogeneous aquifer in the 
Bolsa Quartzite as a result of numerous joints and fractures. The 
Bolsa Quartzite is one of the best crystaline-rock aquifers within the 
Tombstone Mining District. 

Pal eozoi c Carbonates: The various Pal eozoi c carbonate formations in 
the area are generally undifferentiated in the following discussion. 
These Paleozoic carbonates include the Abrigo Limestone, the Martin 
Limestone, the Escabrosa Limestone and the four local formations in 
the Naco Group; the Horquilla Limestone, the Earp Formation, the 
Colina Limestone and the Epitaph Dolomite. The composite thickness of 
these Paleozoic carbonates is approximately 5,200 feet, of which 
approximately 13% or 660 feet consist of partly siliceous material 
metamorphosed to hornfels near younger intrusive rocks. Such 
hornfelsic material yields moderately large quantities of water. The 
remaining 4,540 feet of non-siliceous material in the Paleozoic 
carbonate sequence is composed of predominately limestone with sub
ordinate amounts of nodular chert, dolomite and calcarious shale. 
Fractures in the carbonate material have generally been enlarged by 
solution cavity development above and to a depth of 200 to 300 feet 
below the water table. 

Bisbee Formation: The Bisbee Formation of Cretaceous age outcrops in 
the central portion of the Tombstone Mining District and the Tombstone 
Hills. It also underlies most of the northern half of the Mule 
Mountains and the eastern portion of the Dragoon Mountains. The 
Bisbee Formation, within the Tombstone Mining District, is subdivided 
into three generalized geologic units: Bisbee Formation clastics, 
Blue Limestone and Joe Limestone. The Bisbee Formation has a compos
ite thickness of approximately 3,000 feet, of which approximately 160 
feet is limestone. The lowermost clastic rocks at the base of the 
Bi sbee Formati on are 1 oca lly known as IInovacul ite", and unconformably 
overlie the Epitaph Dolomite, ranging in thickness between 55 and 125 
feet. The "novaculite ll is an interbedded sequence of limestone 
fragments in a quartzitic sand matrix, sandy limestone, calcarious 
shale and chert. The "novaculite" has been altered to extremely hard 
and brittle hornfels. 
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The "novaculite" is conformably overlain by the Blue Limestone. It is 
a medium to thin-bedded silty limestone ranging in thickness between 
20 and 40 feet. The Blue Limestone has generally been subjected to 
extreme solutioning above the present water table prior to deposition 
of silver ores. 

The Joe Limestone is a cherty 1 imestone of approximately 20 feet 
thi ckness. Numerous fi ssures and faults withi n the Bisbee Formati on 
have been accompanied by strong zones of shatterin~. These zones give 
the Bisbee Formation clastics relatively high porosity and 
permeablity, as compared with the Paleozoic carbonates. 

Volcanic Rocks: Two ages of volcanics occur within the Tombstone 
District. The Cretaceous-Tertiary volcanics outcrop along the San 
Pedro River, southwest of the Tombstone Hills. These are composed of 
andes ite and qua rtz 1 at ite, and have bee-n intruded and broken by 
younger rocks. The upper quartz latite member contains water
depos ited tuff beds, wi th a total thi ckness of Cretaceous-Terti ary 
volcanics of approximately 6,000 feet. 

Tertiary-Quarternary volcanics outcrop in the area of Stockton Hill, 
between the Tombs tone Hi 11 s and the southern part of the Dragoon 
Mountains. These volcanics are predominately latite tuff and rhyolite 
tuff, together with flows of hornblend andeslte. A small plug-shaped 
mass of olivine basalt occurs within valley alluvium approximately 
three-quarters of a mile northeast of Tombstone. These volcanics 
supplied much of the detrital material fanning the alluvium in the 
valley northeast of Tombstone. 

2.1.3 Structure 

Geologic structure within the Tombstone Mining District has an appre
ciable impact on the hydrologtc conditions within the area. Four 
major structural elements have been identified, and are designated the 
Tombstone Syncline, the Schieffelin Dome, the Ajax Hill Horst and the 
Tombstone Alluvial Basin. 

Tombstone Syncline: The central portion of the Tombstone Mining 
District lies in a broad, asymetrical synclinal basin which plunges to 
the southeast. Three minor folds bring Paleozoic carbonate rocks to 
the surface. The syncline has resulted in the presence of a thick 
section of clastic rocks, thereby producing a potential storage 
reserVOlr for ground water. Clastic rocks thicken to the east south
east, as a result of the synclinal plunge. 

The synclinal basin is traversed by at least eight major fissures, 
trending approximately North 45 degrees East and dipping steeply to 
the southeast. The fissures have been widened by solution activity 
above the water table and for a distance below the water table, and 
thus may impart a strong preferential orientation to the permeability 
of rocks within mine workings. 
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The synclinal basin is also traversed by a set of normal faults 
trendi ng North 10 to 15 degrees East, and by a mi nor set of normal 
faults at approximately right angles to these faults. The faults 
apparently are relatively open channelways for water circulation at 
depths greater than 400 feet below the water table (Hollyday, 1963). 

The Tombstone Syncline is bounded on the west by the Schieffelin Dome, 
a granodiorite intrusive which plunges below the Tombstone Syncline at 
an angle of approximately 60 degrees (Hollyday, 1963). As noted 
earlier, the Schieffelin Dome acts as a barrier to ground-water 
circulation west of the Tombstone Syncline. 

Ajax Hill Horst: The Tombstone Syncl ineis bounded on the south by 
the Ajax Hill Horst. These two features were formed by reverse 
movement on the Prompter Fault, with a maximum stratigraphic displace
ment of approximately 4,000 feet. Paleozoic carbonate rocks in the 
vic;n;tyof the Emerald Mine dip 50 to 60 degrees east. The Prompter 
Fault and its associated branches uplift relatively impermeable 
Precambrian albite granite which continue the impermeable hydrologic 
boundary formed by the Schieffelin Granodiorite. 

Tombstone Alluvial Basin: The Tombstone Syncline is bounded on the 
north and northeast by the Tombstone Alluvial Basin. Water in the 
alluvial deposits occur at a distance of approximately 1,500 feet east 
of the northeast corner of the Tombstone Mining District. Such 
all uvi a 1 water forms an important source of recharge to mine rocks 
during heavy pumping operations. 

2.2 Hydrology 

Hydrology of the Tombstone Mining District has been extensively 
studied and reported by Hollyday (1963). The following discussion is 
largely taken from that source. 

2.2.1 Surface Water 

Surface water does not exist in the Tombstone Mining District except 
during and irrmediately after · p~riods of intense precipitation. The 
closest perennial stream to the Tombstone Mining District is the San 
Pedro -River, a northerly-flowing stream located approximately iix 
miles to the west of Tombstone. 

2.2.2 Ground-Water Occurrence and Movement 

Interest has long centered on ground-water conditions in the Tombstone 
area as a result of the problems presented to mining operations by the 
presence of large quantities of ground water. W. F. Staunton first 
reviewed the dewatering records of previous mining companies in order 
to estimate the requisite capacity of a new pumping plant. Staunton 
explained the reasoning behind his estimate in a 1908 paper and . 
reviewed the accidental flooding of the mines, the then-existing 
pumping plant and problems associated with regaining the 1,000-foot 
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level in an article published in 1910. E. W. Walker (1908) also 
described the Tombstone Pumping Pl ant and some of the dewatering 
problems. J. A. Church (1905) investigated the water problems in the 
district and published hypotheses as to the source and movement of 
water and its potential for control. Charles LeGrand (1914) reviewed 
existing pumping and provided an estimate of contemporary · cost of 
dewatering. R. B. Brinsmade (1906, 1907) reported on the method used 
for sinking wet shafts and proposed suggestions with respect to the 
source of the water. He also reported on progress in handling water 
problems at the Tombstone Mining District. By far the most complete 
description of hydrologic conditions in the area has been provided by 
Hollyday (1963). . 

Ground water occurs under both fissure occurrence in fractured consol
idated rocks and as interstitial water in alluvium. The alluvial 
reservoir is located north of the Tombstone Mining District. Minor 
perched water occurs in local deposits of alluvium along desert washes 
immediately following precipitation events. 

The consolidated-rock aquifer consists of water-filled minute frac
tures, larger fissures and major solution openings, where metamorphism 
and structural deformation have developed large secondary permeability 
within the rocks. In the Tombstone Mining District this consolidated 
rock reservoir is encountered in all but the extreme western part of 
the district. Static water levels are found at depths ranging from 
400 to 600 feet below land surface. The bulk of this ground-water 
reservoir is contained within the upper 300 feet of saturated rock 
(Hollyday, 1963). Below this depth, fissures and fractures decrease 
in open space, and solution cavities become almost non-existent. 
Recharge to the consolidated rock ground-water mass occurs by infil
tration of precipitation through highly-fractured zones in the bedrock 
of the mountains and through alluvial recharge along washes in the 
valley areas. Water in the ground-water reservoir moves slowly down 
gradient, away from the mountain front, toward the San Pedro River and 
Whitewater Draw. The direction of ground-water flow within the 
tombstone District is generally to the north in areas south of the 
city and to the west in areas north and east of the city. Discharge 
is as seepage outflow to the San Pedro River and as transpiration by 
phrentophytes in the river valley and along Whitewater Draw. 

Hollyday (1963) has divided the Tombstone Mining District into four 
generalized hydrogeologic regions. The region of greatest yield and 
least drawdown is located to the northeast of Tombstone, in the area 
of valley alluvium which is, in turn, underlain by the Bisbee Forma
tion. Region 2, including the PBR Minerals site, is the area of next 
highest yield, but is characterized by a greater specific drawdown. 
This region contains the thicker portions of the Bisbee Formation 
clastic rocks. Region 3 is the area of lowest yield and greatest 
drawdown within the mining district, and is underlain by predominately 
carbonate rocks adjacent to the impermeable Schieffelin Dome and Ajax 
Hill Horst. Region 4 is characterized by the Schieffelin Dome west of 
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the Tombstone Syncline and the impenneable albite granites in the 
western part of the Ajax Hill Horst. 

Ground-water development in the Tombstone Mlning District has dealt 
primarily with efforts at dewatering, to allow deep mining. These 
efforts included empirical testing to estimate dewatering capability, 
along with the provision of water for milling operations. Only minor 
water development has occurred for municipal use. 

The first known discovery of water was made in the Sulphuret Shaft in 
March, . 1881 at an elevation of approximately 4,110 feet. The 
Sulphuret Shaft is immediately adjacent to the present open cut which 
was operated by the PBR Minerals predecessors. In April, 1882, the 
Grand Central Shaft encountered water at approximately the same 
elevation as that in the Sulphuret Shaft. Water was encountered at an 
elevation approximately the same in the Contention Shaft and the Head 
Center Shaft in the winter of 1882. The Emerald Shaft, located south 
of the main mining district, encountered water in 1988 at an elevation 
of approximately 4,090 feet, after the first efforts at pumping and 
dewatering had been in place. All these shafts are now within or 
immediately adjacent to the large open pit on the PBR Minerals site. 

The first major efforts at dewatering were installed by the Grand 
Central Company during 1883, with a capacity of approximately 0.5 
mill ion gallons per day combined capacity. These pumps proved in
adequate to lower the water toa significant depth, so an additional 
capacity of 1.5 million gallons per day was installed. At approxi
mately the same time, the Contention Company installed an additional 
capacity of 1 million gallons per day. The two main companies were 
thus able to lower the water table approximately 100 to 130 feet 
during 20 months of pumping between May, 1884 and May, 1886 (Hollyday, 
1963). By April, 1886, 'water had been encountered in the West Side 
workings in the northern part of the district, at an elevation of 
approximately 4,116 feet, and an average withdrawal of 153 gallons per 
minute resulted in an 11-foot drawdown. Water from the West Side 
workings were used for supply in the Girard Mill. During 1890 water 
was encountered in a winz at the bottom of the Lucky Cuss workings at 
an elevation of 4,110 feet. Dewatering at this site by means of 
pneumatic pumps and iron bailers succeeded in lowering the water table 
approximately 100 feet. This variety of experience demonstrated that 
successful dewatering would require the construction of a modern (for 
that time) pump plant of large capacity under centralized management. 

Pumping and shaft sinking for a new Pump Shaft was begun in December, 
1902. Apparently the plans were to reach the 1,000-foot level in less 
than two years; however, a four-year time period was required before 
the 1,000-foot level was actually reached . . Interruptions to the steam 
power supply caused the ultimate submergence of the pumping equipment 
in June, 1909. Records indicate that the Pump Shaft produced 36,900 

. acre feet of ground water over the 8-year period, or an average of 
2,830 gallons per minute, with a maximum pumpage of 5,280 gallons per 
minute for a 24-hour period. The pumpage resulted in a 440 drawdown 
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during cross cutting operations on the 1,OOO-foot level. Efforts to 
regain the 1,OOO-foot level led to the ultimate termination of pumping 
in January, 1911 and the resultant bankruptcy of the Tombstone 
Consolidated Mines Company. 

Problems encountered during these dewatering operations were primarily 
rel ated to the i nsuffi ci ent pumping capacity and probl ems associ ated 
wi th submergence of equ i pment duri ng bri ef peri ods of power supply 
failure. Finally, the companies failed to take into account the vast 
quantity of water which woul d have to be pumped from storage duri ng 
dewatering operations. Such dewatering operations were. of course, 
conducted before geohydrology theories were developed. 

Ouri ng 1954 and early 1955, Newmont Mi ning Corporati on conducted an 
extensive dewatering operation, utilizing the West Side shaft to 
dewater the 600-foot level, provide water for diamond drilling. and 
test aquifer response. The dewatering operations were carefully 
monitored, utilizing the modern techniques of geohydrology. The West 
Side shaft produced an average of 505 gallons per minute for the first 
six months, and 41 gallons per minute for the remaining nine months. 
The water level was lowered approximately 35 feet in the West Side 
shaft, with a concomitant lowering of approximately 13 feet at an 
observation well one-third of a mile away. The main problem during 

. this time was the clogging of pump intake screens with wood pulp and 
debris from the flooded workings. 

The first recorded use of the ground water for municipal supply was in 
May. 1948, at which time Tombstone · completed its 700-foot-deep Well #1 
on the south side of town, to augment the municipal water supply 
derived from springs, located in Miller Canyon, during periods of low 
flow. Intermittent pumping of approximately 260 gallons per minute 
occurs during daylight hours on peak demand • . 

The various efforts at dewatering have been util ized to determine 
aquifer characteristics such as the coefficient of transmissibility 
(T) and the coefficient of storage (S). Assumptions implicit in 
hydrologic theory require that: 

The aquifer is homogeneous and isotropic; 

The well being tested completely penetrates the aquifer and 
is of infinitesimal diameter, 

The coefficient of transmissibility is constant in all 
places and at all times, 

The aquifer is bounded by impermeable strata both above and 
below, 

The coefficient of storage is constant and water is released 
instantaneously from storage with a decline in head, 

- 9 -
000264 



The flow to the well is laminar and radial or unidimensional 
in sectional view. and 

The aquifer is of infinite areal extent. 

Geologic evidence indicates that none of these assumptions is actually 
valid in the Tombstone Mining District. In spite of the significant 
departures. the assumptions may be approximately fulfilled by taking 
into account the macro-scale fissure patterns and the interconnections 
formed by the extensive mine workings in the Tombstone Mining 
District. Hollyday (1963) concluded that the Tombstone aquifer 
complex may, indeed. be treated by hydrologic theory if observation 
well data is taken from tests of long duration. Hollyday utilized the 
existing pumping data to calculate transmissivities and storage 
coefficients. Table 1, adapted from Hollyday, provides information 
calculated on the various pumping efforts during the period from 1903 
to 1955. Coefficient of transmissibility values range over a rather 
narrow range from 10,000 to 15,000 gallons per day per foot. The 
coefficient of storage ranges from a low of 0.003 to a high value of 
0.2. Hollyday explained this rather wide range as a change in storage 
coefficient as the cone of depreSSion spreads. In essence, the 
pumping efforts are significantly different depending on whether or 
not the interconnected workings are dewatered. . 

2.2.3 Ground-Water Utilization 

Ground water is not generally used widely in the PBR Minerals area, as 
a result of the great depth to water, and the ready availability of an 
imported source of potable water from springs in Miller Canyon, 
supplied by the Town of Tombstone. Nearby ranches utilize windmills 
drawing from perched water masses in alluvium along various dry 
washes. Table 2 provides information on wells - registered with the 
State of Arizona within at least a 3-mile radius of the proposed PBR 
site. These wel Is are located on Plate 11-1, reproduced from a 
recently-submitted "Application for a Ground-Water Quality Protection 
Permit". 

PBR Minerals currently maintains 3 wells in the vicinity of their 
existing wash facility. One of these (well #2, D-22-20-12ccd) is 
pumped continuously and used for makeup water at the facility. While 
no completion data are available on this well, it is located in the 
vicinity of numerous old mine workings, and probably draws water from 
old mine openings. The other two PBR Minerals wells (wells #1, 
D-22-20-12ccd, and #3, D-22-20-11ddb) are also in the general vicinity 
of mine workings; however, they are not pumped except on an intermit
tent basis, for water-quality sampling. As will be discussed in the 
following sectlon,· the water quality of wells #1 and #3 indicate they 
are not completed in as highly mineralized a rock mass as is well #2. 

Ground water from the competent rock formations is withdrawn ' for . 
supplemental municipal use by means of Tombstone Well #1 (O-22-11adb). 
As reported by Hollyday (1963), this 700-ft deep well was completed in 
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May, 1948 and is pumped at a rate of 260 gpm during daylight hours 
during periods of peak demand. The Tombstone Well is located approxi
mately ! mile northwest of and downgradient from PBR Well No.2. 

5.2.4 Ground-Water Quality 

Prior, publ ished studies of the geohydrology of the Tombstone area 
have not addressed water quality to any significant detail. Hollyday 
(1963) makes no mention of water quality. Fortunately, PBR Minerals 
and its predecessors have collected water quality data, for selected 
parameters, over a long period of record. Occasionally samples have 
been collected and assayed for a more complete suite of parameters, by 
both PBR Minerals and the Arizona Department of Health Services. 

Table 3 presents data on the concentration of mercury, nitrate, and 
total and free cyanide for the three PBR wells and Tombstone Well #1 
during the period June 16, 1987 through May 5, 1988. These samples 
were collected by the PBR chemist or by personnel from Smith and Smith 
Laboratories, and analyzed by Smith and Smith Laboratories. The data 
are also plotted on Figure 1, with concentration shown as a function 
of time. 

The data show that Wells #1 and 3 are generally of high quality. Well 
#2 is generally more mineralized, as a result of its location within 
the area of old mine workings. This is reflected by the relatively 
elevated values of mercury, with a mean concentration of 0.026 mg/l 
and a standard devi ati on of 0.006 mg/l for the period June, 1987 
through April, 1988. This is 13 times the US EPA Primary Drinking 
Water standard of 0.002 mg/l, and doubtless reflects a long-term 
contamination associated with natural mineralization, perhaps exac
erbated by historial use of mercury for precious-metals recovery. 
Mercury is not generally detected in PBR Wells #1 or #3, with only one 
detection value (caused by a contaminated sample container) in Well 
#3, and no detectable values in Well II. The Tombstone well has only 
one, barely-detectable mercury value. 

During prior Well #2 monitoring by the previous operator (T.E.I.), it 
was found that the well contained detectable free and total cyanide. 
There is no Federal drinking water standard for cyanide; however, 
Arizona uses a value of 0.20 mg/l total cyanide. It was believed that 
this contamination likely had resulted from prior use of cyanide for 
precious-metals leaching by prior tenants of the site. Elevated 
values of nitrate, in excess of the EPA Primary Drinking Water 
Standard, were also considered to be from the prior use of cyanide, as 
cyanide can be oxidized to form nitrate. Nitric acid had also report
edly been used by a prior tenant. 

On February 23, 1987, representati ves of the Arizona Department of 
Health Services (ADHS) collected samples of water from Well #2, and 
from Tombstone Well #1, and analyzed these samples for major ions, 
nutrients, and trace metals. The sample from Well #2 (Table 4) was 
found to contain 0.200 mg/l total cyanide, but no detectable free 
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cyanide. The "total" cyanide was probably present in the form of a . 
stable metallic complex such as copper, iron, or nickel cyanide. 
Mercury was present at elevated levels of 0.0235 mg/l, which is 
consistent with PBR monitoring results, and nitrate was present at 
27.3 mg/l, again generally consistent with the levels established by 
PBR monitoring. Best (July 9, 1987) indicates earlier sampling had 
detected up to 74.8 mg/l nitrate on May 8, 1986; thus the levels have 
declined somewhat. 

The ADHS sample from Tombstone #1 did not detect mercury or cyanide. 
Nitrate was present at 10.32 mg.l, slightly in excess of the EPA 
Primary Drinking Water Standard. 

Major-ion data from the two ADHS samples, collected February 23, 1987, 
were entered into a computer data base and used to generate trilinear 
plots (Piper diagrams) and Stiff plots (Figure 2 and 3). As shown by 
the diagrams, both waters are calcium bicarbonate types, with Well #2 
showing somewhat greater concentrations of magnesium splfate. This is 
consistent with the known mineralization in the area of the well. The 
reported potassium value of 410 mg/l apparently is a typographical 
error and should have been 4.10 mg/l. The reported value cannot be 
correct, and a value of 4.10 is consistent with the ion balance. 
Using 4.10 mg/l yields an ion balance of 1.3, whereas use of 410 mg/l 
yields an unacceptance ion balance of 3.98. 

On May 5, 1988, samples of water were collected from PBR Wells #1 and 
#2 and from Tombstone Well #1 by personnel of Geochemical Engineering, 
Inc. and PBR Minerals, Inc. Prior to sampling, the wells were pumped 
to purge standing water in the well bore. Samples were collected 
di rectly from the well head into appropri ately pre-preserved, cl ean 
sample containers and delivered to the analytical laboratories within 
24 hours of sample collection. 

In addition to the normal sample parameters, sample analysis was 
requested for all metals covered by Primary and Secondary Drinking 
Water Standards, and for major-ion concentrations. To provide quality 
control information on the existing data base from Smith and Smith 
labs, a blind duplicate sample was collected from PBR Well #2, inten
tionally misidentified as "PBR Well #6", and sent to Smith and Smith 
labs. An interlaboratory quality control sample was collected from 
Well #2 and submitted to Western Technologies, Inc. lab. For PBR Well 
#1 and Tombstone Well #1, interlaboratory duplicate samples were also 
collected for the two laboratories. Results of the May 5, 1988 
sampling are provided on Table 5. 

The interlaboratory and intralaboratory quality control duplicates 
indicate that Smith and Smith Labs (the prime lab that has been used 
in the development of the existing data base) are capable of producing 
data that agrees within the lab and between labs, and hence produce a 
credible data base. 

- 12 -
000267 



" , " 

The results from both labs confirm that the various wells comply with 
Drinking Water Standards, with the exception of mercury, nitrate and 
total dissolved solids in Well #2. The mercury and TDS are probably a 
result of natural mineralization in the rock around Well #2, while the 
nitrate is from both natural sources and prior waste-disposal 
practices in the vicinity. Well #2 generally meets the Arizona total 
cyanide standard of 0.20 mg/l. 

Major-ion data from Western Technologies I results was used to plot 
trilinear and Stiff diagrams (Figures 4 and 5) for the 3 wells. As 
with the earlier ADHS results (Figures 2 and 3), the waters are 
calcium bicarbonate types, with Well #2 being a calcium (magnesium) 
sulfate bicarbonate type, reflecting the presence of mineralization in 
and adjacent to the old underground workings in the vicinity of the 
well. PBR Well #1 shows the least effect of mineralization; this 
despite the proximity of this well to a number of shafts. Tombstone 
Well #1 is an intermediate quality between the two PBR wells. 

The data indicate that "background" values of nitrate are very close 
to the EPA Drinking Water Standard. Such a finding is not at all 
uncommon, especially in semiarid regions. Nitrate is "fixed" from 
atmospheric sources and flushed to the water table. Numerous inves
tigations have documented the presence of nitrate salts and minerals 
in soils and rock material above the water table in arid regions. 
These investigations have also shown that nitrate salts can be leached 
by increasing infiltration of meteoric water or by elevation changes 
in the water table. In the case of the Tombstone Well, this may have 
been exacerbated by the prior disposal of sewage into old mine work
ings in the vicinity of the town well. 

The data strongly indicated a relationship between prior use of 
cyanide at the site and observed elevated values of cyanide and 
nitrate in Well #2; however, this was not consistent with geochemical 
experie"nce. While it is known that nitrate commonly is conservative 
(e.g., it moves at the same rate as ground water), the geochemical 
literature has documented that cyanide tends to fonn metallic com
plexes and not be mobile in the ground-water environment. It was thus 
difficult to explain how cyanide from the old processing facility 
could have migrated 500 feet to the water table, followed by a lateral 
migration of several hundred feet to report to Well #2. 

This question was answered in a rather direct manner during April, 
1988. During the process of removing contaminated clay from a prior 
liquid holding pond, an earth scraper broke through into a vertical 
shaft leading to abandoned mine workings connected to mine workings in 
the vicinity of Well #2. It became readily apparent that cyanide
bearing wastes had percolated through the clay covering the vertical 
shaft, moved down the shaft, and reported to Well #2. Conti nued 
pumping of this well has returned the free cyanide to generally 
non-detectable levels. There have been annual peaks of free cyanide, 
probably associated with rainfall and resultant migration of recharge 
down the shaft. Thi s shoul d not be a future factor, now that the 

- 13 -
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contaminated clay has been removed from around the shaft collar. 
Nitrate values remain elevated, both as a result of the natural 
background levels and the oxidation of cyanide complex to generate 
nitrate. This nitrate should slowly be reduced to background levels 
as the sorbed cyanide complex is oxidized and migrates to the 
withdrawal point formed by the continued withdrawal of water from Well 
No.2. Such continued withdrawal assures that the contamination not 
migrate off-site. Monitoring of Well No.1 will also serve to provide 
an "early warning" of such off-site migration. 

- 14 -
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3.0 CONCLUSIONS 

The contamination of Well No.2 resulted from the free movement 
of cyanide solutions down the mine shaft underlying the waste 
impoundment utilized by the previous site occupant. Removal of 
contaminated soil and discontinuation of impoundment of water in the 
pond has effectively eliminated this source of contamination. 

Water-quality monitoring data indicates that water produced from 
Well No.2 now meets Arizona cyanide standards. Nitrate levels remain 
elevated, as a result of natural nitrate backgrounds and the oxidation 
of cyanide complex, likely sorbed onto rocks. Continued ground-water 
withdrawal from Well No.2 will assist in localizing the areal extent 
of contamination. Proposed additional withdrawals from a pumped 
monitor well approximately t mile south of Well No. 2 will further 
assist in assuring that off-site migration not occur. 

000270 
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Table 1 Calculated Values of Transmissivity (T) and Storage Coefficient by 
Pumping Event Corrected for Schieffelin Grandodiorite Botmdary (From Hollyday, 
1963) 

.Date Ptnnped Well Observation Well Tz (roxl/ft) S Notes 

1903-11 Pump Shaft Emerald Shaft 12,000 0.0035 Drawdown 
1903-11 Pump Shaft Silver Thread Shaft 14,000 0.003 Drawdown 
1903-11 Pump Shaft West Side Shaft 12,000 0.003 Drawdown 
1903-11 Pump Shaft Pump Shaft 12,000 0.003 Drawdown (1) 
1911-18 Pump Shaft Pump Shaft 15,000 0.01 Recovery 
1953-54 West Side Shaft West Side Shaft 15,000 0.1 to 0.01 Drawdown (2) 
1953-54 West Side Shaft West Side Shafft 10,000 0.2 

Notes: (1) Points selected for near steady-flow conditions 
(2) Apparent change in S as cone expands 
(3) Minor pumping during recovery period 

Recovery (3) 

000271 
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Table 3 

Well #1 

Day of Date Mercury Nitrate 
Sam Ie Sam led m I 

1 6/16/'01 0.001 
38 7/24/'01 <0.001 <.01 
51 8/6/'01 <0.001 <.01 <.01 
64 8/19/'01 
85 9/9/'01 <0.001 2.3 <.01 <.01 
100 9/24/'01 
113 10/7/'01 <0.001 3.0 <:01· <.01 
119 10/13/'01 
127 10/21/'01 
141 11/4/87 <0.001 2.6 <.01 <.01 
155 11/18/'01 
170 12/3/'01 <0.001 3.3 <.01 <.01 
180 12/21/'01 
204 1/6/&3 <0.001 4.0 <.01 <.01 
216 1/18/&3 
232 2/3/88 <0.001 2.2 <.01 <.01 
247 2/18/&3 
261 3/3/88 <0.001 3.9 <.01 <.01 
289 3/31/&3 
295 4/6/&3 <0.001 2.8 <.01 <.01 
309 4/20/88 
323 5/4/88 
324 5/5/88 <0.001 2.4 <.01 <.01 

338 5/18/88 
o Mean: 2.717 
o Std. Dev.: - 0.741 o . 
~. Contaminated Sample Container, data invalid 
~ -

PBR MINERALS TOMBSTONE, ARIZONA 

0.0235 
0.028 
0.0297 
0.026 
0.034 
0.0386 
0.029 
0.020 
0.020 
0.020 
0.024 
0.027 
0.030 
0.034 
0.025 

0.028"· 
0.034 

WATER QUALITY DATA 
Smith & Smith Lab 

Well#2 
Cyanide 

Total Free 

0.07 
O.OH 0.01 
0.13 <0.01 
0.12 0.01 

22.3 0.08 0.01 
24.9 0.13 0.02 
16.3 0.09 0.02 
28.8 0.04 0.01 
24.2 0.13 0.01 
23.5 0.14 <.01 
22.6 0.09 0.01 
23.4 0.14 0.01 
31.5 0.12 <.01 
18.5 0.11 <.01 
23.4 0.20 0.03 
23.0 0.18 0.02 
22.9 0.08 <.01 
17.8 0.18 0.02 

0.15 0.01 
0.16" 0.01" 

21.2 0.12 <0.01 
0.027 19.159 0.117 0.015 
0.005 7.101 0.041 0.008 

... Duplicate Sample 

<0.001 

<0.001 

<0.001 

<0.001 

0.0166-

<0.001 

Well #13 

2.5 

6.2 

8.7 

10.1 

17.4-

10.2 

9.18 
4.96 

Cyanide 
Total Free 

/l 

<0.01 <0.01 

<0.01 <0.01 

<0.01 <0.01 

<0.01 <0.01 

0.02- <0.01 

<0.01 <0.01 

<.001 
<.001 

<.001 

<.001 

<.001 

<.001 

<.001 

<.001 

<.001 

<.001 

<0.001 
<0.001 

Tombstone 11 
Cyanide _ 

7.5 

6.0 

2.5 

9.4 

8.6 

9.1 

8.6 

7.1 

8.2 

8.1 

7.46 
1.93 

Total 
/l 

<.01 

<.01 

<.01 

<.01 

<.01 

<.01 

<.01 

<.01 

<.01 

<0.01 
<0.01 

Free 

/l 
<.01 
<.01 
<.01 

<.01 

<.01 

<.01 

<.01 

<.01 

<.01 

<.01 

<.01 

<0.01 
<0.01 

--OJ 



Table 4 

Results of Chemical Analysis 

(in mg/l unless noted) 

Arizona Department of Health Services 

February 23, 1987 Sampling 

PBR Minerals, Tombstone, Arizona 

Parameter Tombstone Well #1 PBR Minerals 

Major Ions & General 

pH (units) 7.4 7.0 
Conductivity (u mhos) 611 733 
Calcium 72.7 91.7 
Magnesium 20.3 26.9 
Sodium 32.6 24.7 
Potassium 3.67 410 (1) 
Carbonate ~2 <2 
Biocarbonate 235 183 
Sulfate 50.4 81.4 
Chloride 36.6 50.1 
TDS 410 481 
Alkalinity, Total 193 150 
Alkalinity, Phenophthalien <2 <2 
Fluoride 2.08 2.17 
Nitrate and Nitrite 10.35 27.3 
TKN <0.05 0.96 

Metals and Trace Elements 
Arsenic -D.020 <0.020 
Barium -0.10 <0.10 
Beryllium cO.0005 <0.0005 
Boron 0.10 <0.10 
Cadmium -0 .. 0010 0.0012 
Chromium .-0.01. <0.01 
Copper <0.01 ~.Ol 
Iron <0.01 0.13 
lead -=0.02 ·0.02 
Manganese <0.05 0.05 
Mercury -D.0005 0.0235 
Selenium ~.OOS 0.0052 
Silver CO.OOS cO.005 
Zinc <0.05 0.255 

Cyanide 
Total <0.016 0.200 
Free -0.016 -D.016 

000275 



Table 5 
Interlaboratory Comparison 

May 5, 1988 Sampling of PBR Minerals Wells 
Tombstone, Arizona 

(Western Technologies, Inc. and Smith & Smith) 

Well Identity Well 11 Well #2 

Smith 
laboratory: W.T. Smith W.T. Smith ~ 

Time Sampled: ---09:25 - --- 09:09 -

Laborator~ Results 
(mg/l unless noted) 

Arsenic, Total <0.02 <0.02 cO.01 ~.01 
Barium, Total <0 .1 "'0.1 <0.5 <0.5 
Cadmium, Total cO.005 "'0.005 cO.01 <{l.01 
Calcium, Total 54 130 141.1 146.4 
Chromium, Total .cQ. 02 c() .02" c().05 ~0.05 

Copper, Total <0.05 cO .05 <0.05 -0.05 
Iron, Total <0.01 cO.Ol <0.1 cO.1 
Lead, Total <0.02 cO.02 -=0.05 -=0.05 
Magnesium, Total 15.0 36.0 25.0 26.3 
Manganese, Total 0.05 <0.05 <0-.05 <0.05 
Mercury <0.001 0.027 0.029 0.028 
Potassium, Total 4 6 8.1 8.2 
Selenium, Total <l.01 cO.01 
Silver,' Total <0.02 -=0 .02 <0.025 <0.025 
Sodium, Total 17 2.6 32.0 32.0 
Zinc, Total <0.05 0.08 0.04 0.05 
A1kalinity,Ttl. 163 157 
Bicarbonate 199 192 
Carbonate c2 <2 
Chloride 12 44 107 108 
Cyanide, Total cO.01 cO.01 0.18 0.15 0.16 
Cyanide, Free <0.01 <0.01· IIC(). 04 <0.01 cO.01 
Fluoride 2.0 1,2 
Nitrate Nitrogen 1.9 2.4 23 
Sulfate 26 160 173 174 
Total Dissolved 

Solids 282 666 

(1) Standard is Temperature Dependent 
(2) Secondary Standard Only 

Town of Tombstone Well II 

Drink Wtr 
W.T. Smith Standards 
-=-r0:0~ 

<0.02 <0.01 0.05 
<0.1 <0.5 1.0 
<0.005 <0.01 0.01 
72 92.3 
·0.02 cO.05 ' 0.0(2) 
<0.05 <0.05 1.0(2) 
<l.01 <0.1 0.3 
<0.02 cO.5 0.05 
20.0 16.2 
<0.05 -=0.05 0.05(2) 
~.OOI cO.OOl 0.002 

5 3.9 
<0.01 0.01 
<0.02 -0.025 0.05 
29 39.0 

5.0(2) <0.05 0.02 
180 
220 
<2 

250.0(2) 33 98 
<0.01 ·0.01 
c().01 <0.01 

1.4-2.4(2) 1.7 - ' 
8.2 10 

47 39 250.0(2) 

414 500.0(2) 

000276 
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QlIAUTY 

Inter-Office Memorandum 

DATE: 

TO: 

THRU: 

FROM: 

October 2, 1989 

Dave Woodruff, Manager 
Water Pollution Compliance unit 

Debra Daniel, Manger ~ 
state Programs Hydrology unit 

James DuBois, Hydrologist ~~'t 
state Programs Hydrology unit 

H-4515.051 

RE: PBR Minerals Groundwater Quality Protection Permit 

In response to your request of July 28, 1989 I visited the facility 
on July 31, 1989. I sampled two of the four monitor wells, all 
three of Tombstone's water supply wells, and the surface water 
supply to Tombstone's drinking water reservoir. Full analytical 
results have not yet been received from the lab. However, I do 
have the following information to report: 

Sample Sample # Hg(mgLI) N03 (as N in mgLI) Total CN(mgLI) 

Monitor Well#1 16837 2.02 0.049 
Monitor Well#2 16838 8B3 0.115 

16839 22.8 0.124 
Municipal Well#l 16840 <0.0 9.13 0.052 

16841 <0.0005 8.85 0.052 
Municipal Well#2 16843 <0.0005 2.84 0.023* 
Municipal Well#3 16844 <0.0005 3.34 0.027* 
City Reservoir 16845 <0.0005 <0.10 <0.020 

* These values below quantified detection limit of 0.045 mg/l. 

This data indicates that Tombstone's water supply is within 
drinking water MCL's for mercury and nitrate and that cyanide 
concentrations are well below the State HBGL of 0.220 mg/l. 

I will be able to make some more extensive interpretations once the 
full set of data has been reported. I also reviewed the permit 
conditions and have identified in the attached list those which may 
represent compliance problems. 

Please call me if you have any questions about this facility. 

JD:dl 

cc: Andy Rendes 

ADBQlADM/Stoclc (12/88) - IPS 3171 

RECE1VED 
OCT 4 ,gag 

co~f~a ~~~IOH 
000283 
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comments on Permit Conditions Compliance 
GQP Permit No. G-0020-02 

Date Visited: July 31, 1989 

Personnel: James DuBois/A. Rendes of ADEQ 
Gary Lindroos of PBR Minerals, Inc. 

Part II.A.1.e. We did not inspect the spent ore disposal area and 
its liner. I recommend that copies of the records 
for construction testing of liner compaction be 
obtained for verification. 

Part II.A.1.f. The stormwater pond had water in it during our site 
visit. The pregnant and barren solution ponds were 
drained, but the two other ponds at the site had 
water in them. 

Part II.B.1.a. I did not observe any staff gauges or other markings 
for measuring solution levels in the ponds. I 
suggest that we request the records and water 
balance calculations to determine whether this 
monitoring is meeting permit objectives. Also, Gary 
Lindroos mentioned that they discovered rips in the 
liner of the pregnant pond when they drained it 
recently. Water balance data might indicate the 
magnitude of the leaks. 

Part II.B.1.a. The leak collection sampling points are not capped. 

Part II.B.1.c. 

Part II.B.1.d. 

There was fluid in the sump of the northern most 
pond which I believe was used as the barren solution 
pond. However, the facility has no adequate method 
of sampling the leak collection sumps. I recommend 
that they install tUbing and a pump to obtain a good 
sample and to drain the sumps periodically. 

During our visit, spent ore was being removed from // 
the pads and trucked away for disposal. The permit v / 

requires submission of written records of spent ore 
sampling to D.E.Q. Have we received this data? 

This section of the permit in conjunction with Part 
II.E.1. requires three rounds of ambient sampling 
of monitor well #4 prior .to facility operation. My 
records indicate that the well was first sampled on 
May 31, 1989, long after the facility began 
leaching. I don't see how we can get meaningful 
ambient ._data here. Also , monitor well #4 is not 
equipped for regular sampling. We were not able to 
obtain a sample because there was no power supply 
to the well. 
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Part II.B.l.e. This section specifies constituents for monitoring. 
The recent monitoring data does not include analyses 
for sodium, sulfate, and zinc. Also, data regarding 
time, name of technician, volume of water extracted, 
temperature of groundwater, and Ec, are not 
reported. Sampling of monitor well #4 . on May 31 and 
June 7 indicate exceedance of the specified permit 
AL's for cyanide, arsenic, and_Iead p Also, on June 
7, the MGL for nitrate was exceeded. Were the 
Contingency Requirements of Part II.C.l. fulfilled? 

Part II.E. On our visit, we intended to sample monitor well #3 
and found that the well had been replaced with 
another well at the same site. Gary Lindroos denied 
us sampling access to the new well, claiming that 
Santa Fe Minerals owned it. If PBR does not have 
sampling access to this replacement well, then they 
should drill their own replacement we'l 'l to meet the 
permi t conditions for continued sampling at this 
site. 

Part II.E.2. Pump testing of TEl Well #2 was conducted on August 
16-21, with data submitted to the Department on 
August 21st. This test may meet the requirement as 
stated in the permit, but the permittee did not 
measure groundwater levels in TEl Well #1 during the 
test. Also, historical pumping records for TEl Well 
#2 were not submitted. 

Part II. E. 3 . c. No water quality data for TEl Well #3 has been 
submitted. 

Part II. E. 3 . d. Proposed . locations, ... of.... ... two._ additional monitoring 
wells were submitted on August 21, 1989. 
;. 

Part II.E.4. Additional monitor wells have not been constructed .. 
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29q~-2 
Self-Monllorlng Report Form 

,zona Oepa.rtmont of Health Services 
IHCIWHHa: • 

0-19:.;90 
OATWI RICO AT~" . 

~ Nr.~. "Addr.11 LAB 10 I 0 0 0 6 0 G-NO. AOHS Permit No. 
ME = CAN ANALYTICAL LABORATORIES 
441 E. MILBER ST. 

Sample Localloi'! W~1.. UCSON, AZ 85714 REC E j VED 
~.., , 

l' . I" t:. c: 
F.cUlty Nam. , MaJlI~g ~ddr ... 

t~ 199[; SAMPLE COLLECT ION INFORMATION 

Wull Sifiam 0 Pond S Groundw'l.r 0 V.do •• 0 
ADEQ- OWQ DOlh ... ~'tll ~I 

PBR MINERALS., INC. COl-WUANCE SECl OM 
·QI-/9-..:.9p 

P.O. BOX 370 ""'PIeD.'. ......... T..... tJ1;oti . 
OLD BISBEE HIGHWAY Do"," '0 w., ... , ............. ..,1Mo 

IQ,olln""'.'" I.m", .. Olllr' 
TOMBSTONE, AZ 85638 P.r.mller Codl: P72018 

0 Coiliciad By: G. LI N ' 
I 

1:> Roo S 

PHS Ute Only I 

I I· I I I II I I I I I I I I I I I I I I ~I1TTlllll1JTTTl . 
sJcl. I I I I I I I I I I I I I I I I I I I I I I I II I 
,.,_.11t tulM° . 

...,.. ,.rlllllllt 
ubor.loty An"~." "Hull. '11l1li"" Na",," 

"., .. '"l1li-Humbet Hum"" 
~I ... nlc + POl 002, · . , Endrln' P39390, 

Barium • ~01007, , , Llndano· P39782, 

;Cadmlum • P01027, , , MethoxyChlor' P39480, 

~~m + P01034, • , Toxaphene' P39400, 

Ja~,,-) • . . P01OS1, , , 2.4-0' P39730, . 
/ 

<"0· DD . 2.".5-TP SUvex· Mercury + P71900, , P39045, 
Nllrale (N) . P00620, } ,~ , TTHM· P82080, 
Selenium • POll47, • , (2IJANID£ (Fr~p\ . , 
Sliver • POl on, , , C.VAAIl'lf> (1Cilll i , 
Fluoride P00951 , · , , 

" , , , 
~k.llnlty POO4l0, , , , 
:Calcium 

, 
I P009l6, , , , 

Chloride POO940, , , , 
popper • P01Q.C2, , , , 

~ 
POO900, · , A adlum-226/228~ P11503, 

ron • P01045, , , GroalAlpha. Toi P01501, 
Magnesium P00927, , , - Count Error ll P01502, 

~anganea. + P01055, , , Beta Actlvllyll P03501, 

,H POO403, • , Ce.lum-134b P28414, 

~ " pooe2e, • ' , lodlnl-13lb P28301, 
SuUa',- POO~5, • , S trontlum-QO/SoJ P01082, 
OS POO500, · , Triliumll P82126, 

~Inc • P.Ol092, , , Uranlumb P.22708, . 

'Unlts are mgJ1 unl ... otherwise noted. • IIUnila .r. J,./g/I 
Unit' are pCVI 

i 3 cop, •• 01 compl.t.d form 10: 
(41\1 O.p.r1m.nl 01 H.alth S.rvlc •• 

~
• 01 Wilt •• nd W.'er QUlmy Meml. 
pUlnc. Section ' . 

m3G4 . 
5 North C.nlr.' 
.nhe, Arizona 85004 

Comment.: ____________ _ 

. 0 

. ' . . 

.. 

f· .. ~ 

.' , 

, • '1 ' 
' . " 

• __ ....... .. .. __ ........ _ . ..J 
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urUUIIUWdU:1 \.ofUd"'J rl u,,;;~ .. "' .......... .. 

$PECIMEN NO; 

Self-Monitoring Report Form 
• ~ona Oepa.rtment of Health Services OJ -/9-' - 0/0 

DATi AlC'D AT LA. 

LAB 10 I 0 0 0 6 0 N,.l"" & Addre" 
G - 0 () 01-0 - 0 J-

--;;;;.;... ~E AN ANALYTICAL 
~ 41 E. MILBER ST. 
~CSON, AZ 85714 

LtBbRA.TORIES J OADHS Permit No. 

R €. C E \ 'V E Sample Localloi'! WFl k:L_~--.!::Z=--_____ _ 
~ \9t:\C .----. -------______ ~...., 

o--~ C.~~' --------.,.... ------~~\:~ ... \}jO . SAMPLE COLLECTION INFORMATION 

aclllty Name & M.III~g ~ddreu ,ll.Or.-O- -- ~'€.(.'\\O~ Groundwater 0 Vado.e 0 Wa.ta Siream 0 Pond 

C
ot-'?L\1-t\C€. OOlher . WELL :tl Z 

PBR MINERALS I INC. 0 /I 00 t1 a. 
P.O. BOX 370' ,"....,1.0"'", I-Ir-2 ..... pI.fl....' .. 4s: 

OLD BISBEE HIGHWAY 
TOMBSTONE, AZ 85638 

O.pllI'O Will' ______ , ....... _ .. 114 ",,1_ 

a 
HS Use Only I 

11· III 
:Ici. I I I 
~1I1I.1" Hame' . 

rsenlc + 

I I I I I 

.11 I I I 

1toAC'"am.ltt 
Number 

POl 002, 

.rlum • ~Ol 007, 

admlum + POl 027, 

~n)JLt!~m_-';'+-i P01034, 
~_J + ' P0105l, 

I-------~ 
~ercury + P71900, 
mrale (N) . POO620, 

ielenlum • P01147, 

liver • POl 077, 
luorlde POO95t, 

Ika/lnlty P0041 0, 

alclum \ ( POO9l6, 

hlorlde P00940, 
opper + P01042, 

rOlDunllw.ltt '.mpl .. Onlyl 

Parameter Code: P720l8 

Collected By: G. L, N 1> ,z () 0 S 
~---------~---

I I I I I I I I I I I I I I I II I I I 1.1 I III 

I I I I I I I I Illfrll11-1 

LAbortlory Analy.l. R"ull. 

. , 

.,c • .o .. () () I/t) , 

" 

'.,Mllt., "'m.· 
Endrln· 

Llndane l 

MethoxyChlor· 

Toxaphene l 

2.4.5-TP SlIvex l 

TTHM· 

I' 1/ ArM.,;;' (FP. r;;:\ 

Cv AJlj I (')r; tTlffiIL , 

1I0rel P".m.I., 
Humber 

P39390, 

P39782, 

P39480, 

P39400, 

P39730, . 
P39045, 

P82080, 

'~~r-\r-__ ~ ~ ____ P_00_90 __ 0~,~ ~'_' ____________ ' _________ ~I~ 
rc;;;-'-...I" + P01045, • , 

R adlum-226/228t 

GrossAlpha. Tor 

- Count Errorll 

Beta Acllvltyll 

P11503, 

agneslum P00927, 

anganese . .+ P01055, 

POO40a, 
p dlu rr'""\ POOQ2Q, 
~ POOQ.45, 
pS P00500, 

nc • P01092, 

~nlts are mg/l unless otherwise no led. 

~ 3 co of completed form 10: 
pna Oepartment of H.allh Services 
e ot Wilt. and Waler Quality Mgmt. 
pllanee Section 

rn30<4 . 

I, 
Ceolum-134~ 

Stronllum-gO/89m 

Trlliumb 

Uranlumb 

: U nits are J..lglt 
Units are pCVI 

P01501, 

P01502, 

P0350l, 

P28414, 

P2830l. 
P01082, 
P82126, 

P22706, 

Comments: ___________ ~ ______ _ Ana 

. . 

. . 

" 

North Central 
pnlx. Arizona 85004 000288· 
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SP£C'M£N NO: • • 

. 0 & Addro .. 

Groundwater Quality Protecllon Permit 
SeIf~MonJtorlng Report Form 

• ,rlzona Oepa.,rtment of Health Services (j-I?~9¢ 
DA TIi AlC'O AT v.w 

G- 00;;0-0 :::l-
IAMb, r CAN ANALYTICAL 
3441 E. MILBER ST. 
TUCSON, AZ 85714 

E I V E D AOHS Permit No. 

Sample Local/oh _W.L-:..I8. ..... L_~_'-l"--______ _ S 1QQ(I 
...... ... " ~J 

Facility Nam. & Malll~g ~ddrell 

PBR MINERALS, INC. 
P.O. BOX 37(} 
OLD BISBEE HIGHWAY 
TOMBSTONE, AZ 85638 

'OHS Use Only 

o -J. OWQ 
f'iCES OM 

SAMPLE COLLECTION INFORMATION 

a Groundwater a Va do •• a Wa.te Stream a Pond 
o Other Ws'L .. L ..... L.J 
s ........ Da" . QI-J~ -qO 

j 

O.plII '0 WI'ff , ... HI .... laM ... " ... 

IO,ounClw"1t almp'" Onlyl 
Parameler Code: P72019 

Collecled By: C;; . LI (1/ p Ro.o (J) S 

I I 1.1 , I , , , , I , I I , , , I , , , , , , , , , , , I I I I I I 1.1 I I I I 
IsIC'., , I I I , 'I I , , I I I II I I I I I I I I I II II I . 
"'l1li.1., Name-

Arsenic + 

Barium + 
I Cadmium + 

.~um + 

,J8 + , 
Mercury + 

I Nltrale(N) . 

Selenium + 

Sliver + 
Fluoride 

Alkalinity 

Calcium 

Chloride 

+ 

Iron + 
Magnesium 

IManganese .+ 

pH 

~Inc + 

.. 0 .... '.rem.t., 
NumlMr 

POl 002, 

~Ol007, 

P01027, 

P01034, 

, P01051, 

P71900, 

POO620, 

P01147, 

POl 077, 

POO951, 

, 
POO41 0, 

POO916, 

POO940, 

P01042, 

POO900, 

P01045, 

POO927, 

P01055, 

POO40:3, 
POOQ28, 

POO945, 

POO500, 

P,01092, 

'Units are mgll unleas olherwlse noled. 

i 3 e I of completed 'orm 10: 
("Dna Departmonl of Health Services 
fie. 0' Wule and WeIer Quallly Mgmt. 
mpllance Section ' 
bm 31).4 • 

~5 NOr1h Central 
onlx. Arizona 85QO.C 

1N0r.1 Pa"m.'., P.,emtt., Ham.' Number 

. .cO· ODS , Endrln- P39390, 

· , Lindane- P39782, 

· , M elhoxyChlor- P39480, 

· , Toxaphene- P39400, 

<. 0, DZ , 2.4~Da P39730, . 

< 0 'OD t , 2.4.5~TP Silvex- P39045, 

<:'O,Z' , TTHMI P82080, 
, I 

<O·DOI , 
· , 

0 ', DI , 
, , 

,q . , 
ftJ'll, , 

, , 
, , P11503, 

. , Grosa Alpha. To P01501, 

19· ? , - Count Errorb P01502, 
, , Bela Actlvltyb P03501, 

gl~ U , Cealum-134 D P28414, 

2t,.t, I, P2830l 

tl2, , P01082, 
310 . , Tritium P82126, . 

I ·1 , Uranlumb P22706, 

: U nils are Jl~f 
UnlIt are p VI 

Comments: _______ ;.....-. ___ _ 

t ~ 
' .. 

, . 

.. 

, 

. 
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January 23, 1990 

PBR MINERALS, INC. 
P.o. BOX 370 

TOMBSTONE, ARIZONA 85638 
(602) 457-2282 

Arizona Department of Environmental Quality 
Office of Waste and Water ~Quality Management 
Compliance Section 
2005 North Central Avenue 
Phoenix, Arizona 85004 

Re: Permit No. G-0020-02 

Dear Sirs: 

The following is the field summary reports for the months of 
O~tober, November, and December, 1989. 

LOCATION FREE CYANIDE LAB ANALYSIS 

TEl Well No. 1 Mg/L ( 0.01 

TEl Well No. 2 Mg/L ( 0.01 

TEY ·. Well No. 4 Mg/L <0.01 

Tombstone City 
Well No. 1 Mg/L ( 0.01 

Leak Detection System -- NO MOISTURE DETECTED 

The method of analysis for all samples was Hach DR l/A Colorimeter. 

Should you have any questions concerning this report, please feel 
free to contact me at the number listed above. 

Sincerely, 

PBR MINERALS, INC. 

oP~4!ftx2~ 
Garj/A. Li~~ 
Technical Superintendent 

GAL:cr 
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SPECIMEN NO. 

Gr'lundwater Quality Protection PerMit 
Self-Monitoring Report Form 

.... e-&:-A7"d7:d-re-ss-----:-LA7'::a:-:-:/D::-r-------,R· E C £ I V £ D 
NO. ~------i .Ii AI ,"-: ,.., 19,q~PHS Permit No. 

DATE REC'o AT u.s 

G-0020-02 

:;ItJ~~(:;= OW,., Sample Location ___ T_E...;,.I'---W...;,.e.::...::;lc..;:l'--'N:..:,.o;:;;....:..---.:l"--___ _ 
1~£ .?Jf!C71f;ffl'. _________________ ----, 

- SAMPLE COLLECTION INFORMATION 

Facility Name & Mailing Address :gJ{Groundwater 0 Vadose 0 Waste Stream 0 Pond 
PBR Minerals, Inc./ o Other 
P.O. Box 370 Sampl.olle 

Tombstone, Arizona 85638 oeplh 10 Waler F 

Simple Time ______ _ 

eet ~Iow land Jurfaee 

(Groundwaler Samples Only) 

C Parameter Code: P72019 

Collected By: 

f\OHS Use Only I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
[Slcl, I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

"'runeter Hllme·· 
Slore( P.run.l.r $1or.1 "'r.m.l.r 

Number lIboraiory Ana'y." RHull. P.ram.l.r HIIme· Number uboralory An.'y." R •• un. 

Arsenic + P01002, , Endrin' P39390, . , 
Barium .. P01007, , Lindane 3 P39782, , 
Cadmium .. P01027, . , MethoxyChlor' P39480, , 
~lum .. P01034, . , Toxaphene' P39400, 

Lea + P01051, , 2.4-D' P39730, 

, , 
, , 

.-
Mercury .. P71900, , 2.4.5-TP Silvex 3 

P39045, , , 
Nitrate(N) POO620, , TTHM3 P82080, , 
Selenium .. P01147, , , Free Cyanide Mq/L , < 0·01 ,l 
Silver' .. P01077, 

Fluoride POO951, 

, 
Alkalinity POO410, 

Calcium POO9l6, 

Chloride POO940, 

Copper .. P01042, 

Hac{ } s POO900, 

Iron .. P01045, 

Magnesium POO927, 

Manganese .. P01055, 

pH POO403, 

Sod{ ) POO929, 
- ~ 

POO945, Sulfate 

TDS POOSOO, 

Zinc .. P01092, 

·Units are mg/l unless otherwise noted. 

~nd 3 les of completed form to: 

ffice of Waste and Water Quality Mgmt. 
, . ompliance Section 

o om 304 
5 North Central 

oenix, Arizona 85004 

, , 
, , 
, , 
, , 

, , , 
, , 
, , 
, Radium-226/228tl 

Pll503, . 
, GrossAlpha, Tottl P0150l, 

, , - Count Error tl P01502, 

, Beta Activityb P03501, , 

, Cesium-134 b P28414, 

, lodine-131 tl P28301, . 
, Strontium-90/8gb P01082, 

, Tritiumtl P82126, 

, Uraniumtl P22706, 

3Units are J.1({! 
tlUnits are p ill 

Comments : Field Summary: October, Ana 

November, December, 1989. Method of 

lysis Dale 

Analyst ~ Analysis: Hach DR l/A Colorimeter ~ 
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Groundwater Quality Protection Permit 
Self-Monitoring Report Form . 

SPECIMEN NO. DATE REC'D AT LAB 

.-
WOe &. Address LAB 10 I 

Dr::-
~ E I V E D AOHS Permit No. 

NO. G-0020-02 ... -
JA N '7<~. 1000 Sample Location TEl Well No. 2 

'-, 

-0 AD Q-OWQ SAMPLE COLLECTION INFORMATION 
~OMPL iANCF ~Fr- ION 

Facility Name & Mailing Address ~ Groundwater 0 Vadose 0 Waste Stream 0 Pond 

PER Minerals, Inc./ o Other 

P.O. Box 370 Simpl. Oil. Sample Time 

Tombstone, Arizona 85638 Depth to Wlte, F let below I.nd .urflel 

(Groundwater Slmpl •• Only) 

0 Parameter Code: P72019 

Collected By: 

ADHS Use Only I 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
ISICI, I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

PIIr.m.ter ~m.· S10ret P.ramel.r S1or.1 Par.m.l.r Labor.lory An.YIII Aftultl Number Laboralory Ana'y." R •• ull. Peramel.r ~me' Number 

Arsenic • P01002, 

Barium • P01007, 

Cadmium • P01027, 

~rlum + P01034, 

LeaJ + P010Sl, 

Mercury • P71900, 

Nitrate(N) POO620, 

Selenium + POl147, 

Silver • P01077, 

Fluoride POO951, 

, 
Alkalinity POO4l0, 

Calcium POO916, 

Chloride POO940, 

Copper + P01042, 

~}s POO900, 

Iron • P0104S, 

Magnesium POO927, 

Manganese + P01055, 

pH POO403, 

~l POO929, 

Sulfa e POO945, 

TDS POO500, 

linc • P01092, 

'Units are mg/1 unless otherwise noted. 

md 3 es of completed form to. 

flice of Waste and Wat~r Quality Mgmt. 
mpliance Section 

DOm 304 
5 Nonh Central 

ooni)(. Arizona 85004 

, Endrina P39390, · , Lindanea P39782, · , MethoxyChlor· P39480, 

· , Toxaphene· P39400, 

· , 2.4-0 1 P39730, · , 2,4,S-TP Silvex· P39045, 

, TTHM' P82080, 

· , Free Cyanide Mq/L , < 0·01 

· , , 
, , 
, , 
, , 
, , 

· , , 
, , 
, Radium-226/228 Pll503, 

, GrossAlpha, Tof P01501, 

, - Count Errorb P01502, --, Beta Activityb P03501, 

, Cesium-134 b P28414, 

, lodlne-131 b P2830l, 

, Strontium-90/89b P01082, . 
, Tritium b P82126, 

, Uraniumb P22706, 

aUnits are J.1((1 
bUnits are pill 

Comments: F~eld Summary: October, 

November. December, 1989 • Method of 
Analysis: Hach DR l/A Colorimeter. 

Analysis Date 

Analyst & 
000292 
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Gr('\undwater Quality Protection Permit 
Self-Monitoring Report Form 

SPECIMEN NO, DATE REC'D AT u.s 

Lab U e & Address LAB 10 I R E eE l V EA~s Permit No, 
NO, 

G-Q020-02 

,1 "I\13n 
199rsample Location 

TEI Well No. 4 

AI.H':(J. - OWQ 

--0 Facility Name & Mailing Address 

rl)MPUAr-ICE SECTI )1'1 SAMPLE COLLECTION INFORMATION 

~ Groundwater 0 Vadose 0 Waste Stream 0 Pond 

PBR Minerals, Inc. o Other 
P.O. Box 370 Sampl. Oat. Sampl. Tim. 

Tombstone, Arizona 85638 Depth to Water Feet ~'ow land surfaee 
(Groundwal., Sam pi .. Onlyl 

C Parameter Code: P72019 

Collected By : 

~DHS Use Only 

: 
I 

: : : : : : : : : : : : : : : : : : : : : : : : : 
I 

: : 
I 

: : : 
I I I I I I I I 

[S [C[.I [ I 
Store{ Par.meter Storet PIIrameter 

LAboratory Ana/y." R"ull. PIIrameter Nllme,' Number Llboratory An.,y." R"ull. Par.."eter NIIme' Number 

Arsenic .. P01002, · , Endrina P39390, · , --
Barium .. P01007, · , Lindanea P39782, , 
Cadmium .. P01027, , MethoxyChlor" P39480, , 
~um .. P01034, · , Toxaphene· P39400, · , 

Lea .. P010S1, · , 2,4-D" P39730, · , 
-

Mercury .. P71900, , 2,4,5-TP Silvex· P3904S, · , 
Nitrate(N) POO6201 , TTHM

a 
P82080, , 

Selenium .. P01147, , Fr~~ Cvanide MoiL , < 0 . 01 , I 
Silver .. P01077, · , , , 
Fluoride POO9S1, · , , , 

, , , , 
Alkalinity POO410, · , , , 
Calcium POO916, , , , 
Chloride POO940, , , , 
Copper .. P01042, , , , 
Hare( ' ~s POO900, , Radium-226/228

b 
P11503, · , 

~ .. P01045, , Gross Alpha, Tof P01501, , 
Magnesium POO927, , - Count Errorb P01502, · , 
Manganese .. P01055, · , Beta Activityb P03501, , 
pH POO403, , Cesium-134 b P28414, , 

~) POO929, , lodine-131 b P28301, , 
Sulfa POO945, , Strontium-9018gb 

P01082, · , 
TDS POOSOO, , Tritiumb P82126, , 
Zinc .. P01092, , Uraniumb P22706, , 
'Units are mg/l unless otherwise noted, 'Units are 1-l(!1 

bUnits are pill 

nd 3 o.,....d S of compleled form to: 
Comments : Field Surnnary: October l Analysis Date 

lice of Waste and Water Quality Mgmt. November, December, 1989. Method of 
Analyst ~ mpliance Section 

Analysis: Hach DR l/A Colorimeter. om 304 
5 Norlh Central 

oenlx. Arizona 85004 
r 000293 



Grnundwater Quality Protection Permit . 
Self-Monitoring Report I=orm 

SPECIMEN NO. DATE REC'O AT LAB 

-La~ e & Address LAB 10 I 
NO. G-0020-02 AOHS Permit No. 

Ie E I V E D Sample Location 
Tombstone City well No. 1 

RE 

~O SAMPLE COLLECTION INFORMATION 
I II ~I '7,..., ~ngc 

Facility Name & Mailing Address ,J ... . XXGroundwater 0 Vadose 0 Waste Stream 0 Pond 

PBR Minerals, Inc. "DEo. - 0\ 0. o Other 

P.O. Box 370 COMPLIANCE S[- eTION Simple Dote Sample Time 

Tombstone, Arizona 85638 Depth to WOler Feet belOW land surface 
(Groundwater Samples Only) 

C Parameter Code: P72019 

Collected By: 

ADHS Use Only 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
ISICI·I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

Store! Parame'er Store' Parlme'er 
p.r.",eter Nam.· Number Labor.tory An./y." Aa.ull. Paramat.r Nama' Number Laboratory An.'yele Aalulla 

Arsenic + P01002, 

Barium + P01007, 

Cadmium + P01027, 

~r-1Jum + P01034, 

Le ~J + P01051, 

Mercury + P71900, 

Nitrate(N) P006201 

Selenium + P01147, 

Silver + P01077, 

Fluoride P00951, 

, 
Alkalinity P004,10, 

Calcium P00916, 

Chloride POO940, 

Copper + P01042, 

Ha1 s P00900, 

Iron + P01045, 

Magnesium P00927, 

Manganese + P01055, 

pH P00403, 

~) P00929, 

Sulfate POO945, 

TDS POO500, 

Zinc + P01092, 

'Units are mg/1 unless otherwise noted. 

nd 3 c .es of completed form to: 

fice of Waste and Water Quality Mgmt. 
mpliance Section 
om 304 

OS North Central 
oenix. Arizona 85004 

· 
· 

· 

· 
· 

· 

· 
· 

Comments : 
November, 

Analysis: 

, Endrin' P39390, , 
, Lindane" P39782, , 
, M ethoxyC h I or' P39480, , 
, Toxaphene a P39400, , 
, 2,4-0a P39730, , 
, 2.4.5-TP Silvex' P39045, . , 
, TTHM a 

P82080, , 
, Free Cyanide Mq/L, < 0 ·01 , 
, , , 
, , . , 
, , , 
, , , 
, , , 
, , , 
, r , 
, Radium-226/22,r P11503, , 
, GrossAlpha, Td P01501, , 
, - Count Errorb P01502, , 
, Beta Activityb P03501, , 
, Cesium-134 b P28414, , 
, lodine-131b P28301, , 
, Strontium-90/8gE P01082, . , 
, Tritiumb P82126, . , 
, Uraniumb P22706, , 

'Units are /.lef! 
bUnits are pill 

Field Sumnary: October, Analysis Date 

December, 1989. Method of ~ Analyst 
Bach DR l/A Colorimeter. 

000294 
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.. 

Groundwater Quality Protection Permit 
Self-Monitoring Report Form 

DATE REC·O AT LAB 

Laue & Address LAB 10 I 
NO. G-0020 -02 

10 Facility Name & Mailing Address 
PBR MInerals, Inc. 
P.O. Box 370 
Tomnbstone, AZ 85638 

C 
6.DHS Use Only I 

I I I I I I I I I I I I I I I I I I I I 
ISICI·I I I I I I I I I I I I I I· I I I 

Rc CEIVED 
,I' ~. I !\ f) 199C 
.. , ....... f\\lO 

COMPLIANCE SE :TfOM 

I I I I I I I I I I 

I I I I I I I I I I 

AOHS Permit No. 

Sample Location 
leak Detection Systems 

SAMPLE COLLECT I ON INFORMATION 

Waste Stream 0 Pond rJGroundwater 0 Vadose 0 

o Other 

Slmpl' OIl. Slmpl. Tim. ___________ _ 

Oeplh 10 WIler Fo. t befow lind surflce 
CGroundwller S.mples Only) 
Parameter Code: P72019 

Col/ected By: 

I I I I I I I I I I I 
I I I 

Storet Plum.t.r Store( Parameter 
Plr.",eter Na..,.· Number uboratory Analya'. Re.ull, P •• amatar Name· Number uboratory Analy.'. RHUlla 

Arsenic + P01002, 

Barium + P01OO7, 

Cadmium + P01027, 

~0m + P01034, 

Lea + P010Sl, 

Mercury + P7l900, 

Nitrate(N) POO6201 

Selenium + POll47, 

Silver + POlO77, 

Fluoride POO9S1, 

, 
Alkalinity POO410, 

Calcium POO916, 

Chloride POO940, 

Copper + P01042, 

~? POO900, 

Iron + POl 045, 

Magnesium POO927, 

Manganese + P010SS, 

pH POO403, 

JSodi( "'" POO929, 

Sulf~le POO945, 

(rOS POO5OO, 

!Zinc + P01092, 

'Units are mg/l unless otherwise noted. 

,d 3 C~..-dS 01 completed lorm to: 

ice 01 Waste and Water Quality Mgmt. . . mpllance Section 
om 304 
5 North Central 
enix. Arizona 85004 

, Endrina P39390, --------------------!-, Lindane' P39782, 

, MethoxyChlor a P39480, 

. , Toxaphene' P39400, 

. , 2,4-0' P39730, 

, 2.4.5-TP Silvex
a 

P39045, 
I 1------------------ ' 

, TTHM' P82080, 

, , , I 
, , 
, , 
, , 
, , 
, , 
, , 
, , 
, Radium-226/228b Pll503, 

, Gross Alpha. TotD P0150l, 

.~ 
- Count Error b P01502, 

, Beta Activityb P0350l, 

, Cesium-134 b P28414, 

, fodlne-13l b P28301, 

, Strontium-90/89b P01082, 

, Tritiumb P82126, 

, Uraniumb P22706, 

aUnits are 1.1(f! 
bUnits are pill 

Comments: Field Summary: October, An alysis Date 

November. December. 1989. 
Analyst 

NO MOIS'IURE DEI'ECI'EO 000295 





P.B.R. MINERALS, INC. 
P.O. BOX 370 

TOMBSTONE, ARIZONA 85638 

April 7, 1989 CERTIFIED MAIL 

Arizona Department of Environmental Quality 
Water Pollution Control Compliance Section 
Central Palm Plaza Building 
2005 North Central Avenue 
Phoenix, AZ 85004 

RE: Groundwater Quality Protection Permit No. G-0020-02 

Dear Sirs: 

On Wednesday, April 5, 1989, at approximately 3:00 p.m. during a 
routine inspection, we detected fluid above the permit limits· 
in the leak detection monitoring line of the pregnant solution 
pond. 

We immediately diverted the fluid discharging into the pond 
to the neutralization pond. We then proceeded to pump the 
remaining solution through the process plant and into the barren 
solution pond. Upon inspection of the empty pond, We discovered 
three puncture holes in the upper membxane (30 mil HDPE) lining 
above the Geotextile and 30 mil PVC liner. 

It is our conclusion that the punctures were caused by a wire 
fastener on the pond float which had lost its protective covering. 
After a complete inspection of the entire pond area to insure 
that this was the source of the leak, we tested the pond by 
running fresh water into it and monitoring the leak detection ' 
monitoring line for any signs of solution to be above the permit 
limit levels and found all of the samples to be ,below the limits 
set forth in the Groundwater Quality Protection Permit. 

It is our intention to monitor this . pond on a daily basis for 
a period of fourteen days to insure that the integrity , 8f the 
liner is as competent as it was when installed by Ej·.vironmental 
Liners. At that time, we will resume monit0 ring it on a 
weekly basis as set forth in the reporting requirements of the 
Groundwater Quality Protection Permit.' 

Sincerely, 

~~cf~~ 
President 
P.B.R. MINERALS, INC. 

JMA/ett 



o 



See 

Volullle 8, Book 18 
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, . 
Cyanides - Health Hazard Considerations 

The toxic form of cyanides is the hydrocyanic ilcid - HCN . It has a 

characteristic - bitter almond odor and it is volatile with a boiling point as 

low as 26.5 0 C. It is present (up to 4%) in bitter almond oil. HCN is other-

wise formed by the action of an acid on cyanide salts. By this ~echanism the 

high concentration of hydrochloric acid in the stomach leads to fast conversion 

of e.g. Na CN or K CN or any other form to HeN which readily gets into blood. 

It inhibits cytochrome oxidase, and oxygen from oxyhemoglobin cannot be utilized, 

persisting in venous blood. This results in bright red coloration of the skin. 

Cyanide is classified as a respiratory poison. 

Significant hydrocy~nide concentrations are present in illuminating gasses, 

distiliates from coal tar and in the fumes of burnin9 plastic upholstery 

materials. Fruit kernels of peaches, apricots, cherries, plums and pears 

contain high levels of hydrocyanide. 

Inorganic salts of cyanide are used in various industries and may be 

found in their effluent water wastes: photography, electroplating, laboratory 

reagents, leaching of metals from ores, etc. 

Absorption of cyanide occurs through the skin, the digestive and the 

respiratory tract and its passages, 

Suicidal, homicidal and accidental deaths have been reported in the past. 

The average immediately fatal dose is between 200-300 mg of HCN per liter of 

respired air. Similarly 200-250 mg of sodium or potassium cyanide taken by 

mouth is fatal to adults. However, cases of death have been reported after 

ingestion of as ' little as 50 mg of the salt. Also, for children a fatal dose 

is very low. Ingestion of 25 bitter almonds by an adult and only 5 bitter 

almonds by a child have been reported fatal in the past. 

000298 



to 
Chronic poisoning is rare, it leads/pronounced pallor, headache, dizziness, 

loss of sense of equilibrium, nausea, vomiting, dyspnea, chest oppression, and 

in skin exposure cases, eczema and ulceration may appear. 

Such cases show pulmonary and encephalitic edema and both liver and kidney 

damage. 

Acute poisoning has a very short course; it leads to weakness, confusion, 

nausea, vomiting. Ingestion of cyanide salts leads to corrosion of the gastric 

mucosa and its discoloration to diffuse crimson red to rusty color. The body 

shows bright red discoloration from oxyhemaglobin. 

The following limits have been recommended: 

AIR: Federal: 5 mg/m3 

~1I aSH: 5 mg/m3 as 10 minutes ceiling value 

IDLH: 50 mg/m3 

\~ATER : - To protect aquatic life: 

a) fres hvJa ter 3.5 ug/1 

not to 
exceed 52.0 ug/1 

b) saltwater 2.0 ug/1 chronic toxicity 

30.0 ug/l acute toxicity 

- To protect human health 

200 ug/l 

Maximum allowable daily intake for man 

8.4 mg/day 

Remedial steps: 

1. Identify the source and its extent. 

2. Remove as much of the source as possible. 

3. Decompose the residual quantities by strong alkaline hypochlorite. 

After 24 hours dilute with excessive water and distribute over large area. 

000299 



4. Keep testing the contaminated environment. 

5. Prevent human and animal exposure (external and internal). 

000300 
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DATE: 

TO: 

FROM: 

ARIZuNA DEPARTMENT OF ENVIRONMENTAL QlJJillTY 

Inter-Office Memorandum 

July 7, 1989 

Dave Woodruff, Manager 
wastewater Compliance unit 

chiou-Lian Chen 0~ 
Water Permits unit 

RE: Complaints For PBR Mineral Mine 

PBR/cl 

RECEIVED 

JUL 1 4 1Q~g 

AOEQ - OWO 
COMPLIANCE SECTION 

Temporary Groundwater Protection Permit G-0019-02T 

G-o ()2.0- 0 '2.. 

This memo is to inform you that a possible contamination may 
ha~been caused by the activity of referenced facility. Bill 
Bre tt (Tel. 457-3419), a council person from City of 
To tone, has called and complained that the referenced 
facility's operation may result in a pollution problem in one 
of the city wells in Tombstone. 

PBR Mineral has been issued a temporary permit which 
authorizes the treatment of soil contaminated with cyanide in 
a leaching operation. Mr. Breett indicated that the drinking 
water well # 1, belonging to city of Tombstone, is 
contaminated with mercury (Hg) at aco~centration of 0.004 
mg/l while well #2 only contains Hg of 0.001 mg/l. He also 
cited that the testing well in PBR mineral facility site did 
identify a contamination with cyanide and Hg. 

He has referred the contamination problem to Drinking Water 
Compliance unit. As you know, the temporary permit only lasts 
for one year. Whether the facility has completed the site 
cleanup should be investigated to determine the necessity for 
further action. 

If you have questions concerning this facility, please 
contact Roger Kennett at 257-7720. 

cc: Gary Ullinskey 
Roger Kennett 
John Dahl 

ADEQ/ADM/Stock (12J88) - IPS 3171 

000305 
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.0. BOX 339 TOMBSTOtJE. ARIZONA 85638 

M E M 0 RAN DUM 

TO:.: : MAYOR AND COUNCIL~lEMBERS ~ 

FROM: . DURIS PULSIFER, CITY CLERK 

DATE: July 1~, 1989 

SUBJECT: Well #1 - Mercury re .. salllpling #1 results 

This is to notify you that I received the results yesterday at 
approximately 4:15 p.lII. of the first re-sampling taken on July 
11 for the mercury level at ~)ell #1. The results per my telephone 
conversation with Lynn from American Analytical Laboratories was 
0.001 which is below the maximum level. I have already notified_ 

,.the State and County lI~a1th Departll1ents, and requested -that 'a hard 
c-opYof the results'be forwarded to theil; directly from the lab, 

The second re-sampling is scheduled for"today (July 19, 1989) 
at approximately 10:30 a,lIl. 

DP 

Phone ~57-3582 

RECEIVED 

JUL 2 8 198.9 

AOEQ - OWo 
COMPLIANCE SECTION 

00030-9 



/,.l ~ ~u -'-</;'1 ~;! ') ~ ;' ~rr , . , 
r 

t'.H l ZONA I)El'AI<'l'Ml::t~'J' Of' £NVIHONMEN'J'AL QUALI'l'Y 
INOHGANIC ClIEMIChL ANALYSIS HEPOHTING FORM 

. ; dill!) I~; tJ 0: () 0 1 ~ 2 2 - 01 

Date J":l ~ ': I (j • 

l.abor·ator-y No. 00060 
AMEHJ CAN ANALY'l'ICAL LABOHATOHIES 

3441 East Milbar Street 
Tucson AZ 85714 

.• ---_ ..•.. - ... -. . .. _ ..•. _ ..... . __ .... _-----
Name -~ .VI . 1'" t -~ ; SCJmp lily POllY' 

WI!.f.J I 1/ 1 

C07 Il.L /b ~)~ ._, 
Sa'mpl(:J ' ) 
C. VALEtlL:ll l::LA 
Sal11plE~ rid [(;: 

07,1ll /;l~J 
Samp 1 i II(J II' 1 JlI(,~ 

~c.J1npl e Type 
l~dutine (D) .... x. 

Locdtion 
Single Source 
Blended Sources 
Lab Composite 

ell E': c J( S d m p 1 e ( C ) 
special (S) 

.!. [lei 1 Y s j s Contalliinant 
Method Name 

... _ ... . _---* -;-_ ... _-- - --- ------_._- --- ------
UL';QO 1 ARSENIC EPA 206.3 
DEQ01 BARIUM EPA 208.1 
[) COO 1 CADMIUM EPA 213.1 
DE(201 CHROMIUM EPA 218.3 

l':(}O 1 FLUORIDE EPA 340.2 
tOOl LEAD EPA 239.1 

DEQOl . MERCURY EPA 245.1 
DEQ01 . _.N ITRA 'l'lLlliL . El?.b. . ..J.~.~~_ 
D8Q(] 1 SELENIUM EPA 270.3 ' 
DEQO} SILVER EPA 272.1 
DEQOl ALKALINITY EPA 401 
DCQOl CALCIUM EPA 215.1 
DEQOl CHLORIDE EPA 325.3 
DEQOl I C,OPPER EPA 220.1 
DEQOl HARDNESS EPA 130.2 
DEQOl IRON EPA 236.1 
o 8(}O 1 MAGNESIUM EPA 242.1 

EQO} MANGANESE EPA 243.1 
"-:Qu 1 PH r~PA 150.1 

DEQOl SODIUM EPA 373.1 
D8QQ 1 SULFATE EPA 375.4 
DEQOl TOT DISS SOLI OS EPA 160.1 
DEQU1 ZINC EPA 289.1 

I-J()} DW PRIMAHY PAHAMEll'EHS 
~\l2 DW SECONDARY PAHAHE'l' EnS 

... '- - "-"--" .. ----.~ .- .. - .. ---.. _._-

'l'ype 
Supply Ana] ~;i~; IJdLe / 

.. X_. We 11 07/1 9/ B Ii'- ~ 
Surface 

(MCL) 
Ana I y!.:~ j :3 

Rt:!sul ts 

./ 

E}~ceed; ... 
._-,---_ .. _ ..... -_ ...•.• _ .... _.- - ...... . 

0.05000 
1.00000 
0.01000 
0.05000 
1.40000 
0.05000 
0.00200 

1 . 
0.01000 
0.05000 

R 

NA 
l-lA 
NA 
NA 
NA 
}.If.. 

NA 
NA 
IlA 
Np. 
NA 
riA 
HA 
NA 
lJA 

C C t~~ £. D 
NA 

J \) l 21&Jggg 
tl Pb'.)J 0 

~uE.o. -,PSE.CI\Ot'\ 
Or-'?L\f',t\C'Q 

---------'--_ .... - .... .. ... ... .. . .... _ ...• -

Srlnlplel' I S Comments or Instructions ________________ ... ..... _._ ....... _. 
l.:ib I S Comments or lnstructj ons 

CYAN I DE DElrERM I N ATfbN·:·<O~O-7-MG 7 L . .... ....•. _ ......• -~-'--

-----_ .... _- .. -
------_ ...... .... . --... . 
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LABOHA'l'OHY ANALYSIS HEPOR'!, 

Page .1 of 1 

Cude: 'J'OMBS'I' 
SAMPLE INFORHATION 

000972-01 
'Pl'Y OF TOMBSTONE 
. O. BOX 339 

'l'C1I'Il3S'l'ONE, AZ 85638-

J]~.2 
2lJb.l 
352.1 

eN 
Hg 
N03 

Analysis 

CYANIDES, 'l'O'l'AL 
MERCURY 
NITRATE 

Date 

HDL 

~- . 

09: 40 

Results 

RECEtVED 

JUL 2 8 ,~FlO 

.... 0£0. - owo. 
COMPUfo.!'ICE. SECTION 

........ _--.-,------ ._-_._--_._-----------------------

(;UIlIIII~nts : 

1 unit~ are MG/L unless otherwise specified. 
l' lIIeans analyte not detected. 
r·lDl, :i s tile Method Detec ti on Lind t. 



G' mdW2!er Quality Protection Per ~CEIVED 
Self-Nlonitorin£ Report Form . 

tStr 07 Arizona Department of Health Services JUL 1 9 1989 Q6LQ9L89 
J-t' .c( rf..N NO. DATE REC'D A T LAB 

~e &. Addres~ 
,ll.O E O - OWO, 

COMYU ... NC£ SECl tON 
LAB 10 l 0002 NO. G-0020-02 AOHS Permit No , 

Ari zona Testin g Laboratories 
81 7· West Madison Samp le Location Tombstone Cit:t vi ell 1/1 ~ 

n ni X, Ari zona 85007 
-- SAMPLE COLLECTION INFORMATION -. 

Facility Namo &. Mailing Addross rj Groundwater 0 Vadose 0 Waste Stroam 0 Pond 

PBR ~'linerals , I nc. o Olh" r--~ . 
Attn: Gar y ' L i nd r oos a. m. Simpl. oal(2 6/.~ 7 I t[;5 Sampl. Tlma 1 1 : 00 
p . O. Box 370 . Dlpth 10 Wal,' ' F •• I b.low 'and IUI'le • 

0 Tombstone, Ariz ona 8563 8 (Groundw.,., Simp'" On1y) , 
Parameter Code: P720 19 , 

RECEIVED 
" 

Collected By: .. .... , , . 
~ , JUL I ;) ! ;)\)~ , 

ADHS Use Only I 

I I 1·1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 1.1 I I I I AL>t:Q - OWO 
COMPLIMiCE SECTION 

Islcl·' , , I , , , , , I , , , I I I , I I , , , , , I I , , I I 
Paramettr ~me' Stor..t Paramtttr StOrtt Paramatar 

Laboratory Analy.l. R.wlt. Numt>.r Laboratory Analy.l. R"ult. Param.ter ~m.· Numt>.r 

Arsenic + P01002, 0, ·010 , Endrin' P39390, · , 
Barium + POt007, · , Lindane' P39782, · , 
Cad ium + P01027, · , MethoxyChlor' P39480, · , 
C?~i ium + P01034, · , Toxaphene' P39400, f · , . . 

:~ 
Lead + P01OS1, o ·0097 , 2.4-0' P39730, · 
Mercury ... P71900, < o . 00 l ' , 2.4.S-TP SiJvex~ P3904S, 

1 · 
Nitrate(N) P00620, L~ 1 0 . l' '~ TTHM' P82080, · , ) 

Selenium P01147, 
.. I + · , , · , 

I 
Silver + PO 1077, < o .02 , CYanide To 11 1 , < o . 01 , 
Fluoride P009S1, , CYanide Fr ee , < o .01 , 

, , , 
\ 

, 
Alkalinity POO410, · , , · , 
Calcium POO916, 76 . , , ~ , 
Chloride POO940, 36. , , , 
Cori + P01042, , , · , 
Haron ess POO900, , R adium-226/228° Pl1S03, ,4 , 
Iron P0104S, Gross Alpha. TotC P01S01, 

'V , + , 
, Magnesium POO927, 20· , - Count Erroro POl S02, . · , 

Manganese .. P010SS, , Beta Activit yO P03S01, , 
pH P00403, 7·8 , Cesium-134 b P28414, · , 
SO dh:rrh P00929, , , lodine·131 b P28301, , 
Sulfato P0094S, , Strontium-90/8g0 P01082, · , 
TDS POOSOO, , Tritium!> P82126, , 
Zinc . P01092, , Uraniumb P2270c , ,~ , 

- ' 
'Un' are mgll unless otllorwiso noted . 'Units arO/.1(f1 ~ --

!>Units are p ill --

Analysi s Dato ( 07 / 1 7 /~ ~nd 3 copies of complo!ed form to : 
Comments: ' il ona Department of Healih Services 

Analyst rMfl flice of Waste and Wator Ouality Mgm\. 
:Jmplia nco Section 
)o rn 304 \':/ V 
'J 5 ~ Jo rt h C enlr al 000312 ·, o<:ni x. /q izona 8500·1 



658503 
SPECIMEN NO. 

Gr ·ndwaie.r. Quality Protection Per r 't 
Self-Monitoring Report Form 

Arizona Department of Health Services 

LAB 10 I 0002 
NO. '----"--'-';..;::..--1 

AOHS Permit No. 
Arizona Testing Laboratories 

RECC:IVED 

JUL 1 0 dW¥b9/89 
OA TE AEC'O AT l.).B 

Ab~.O - OvlQ 
COMPUANCE. SECTION 

G-0020-02 

r 

8 1 7· \oJ est Mad i son Sa m pie L 0 C a Ii 0 n _T:....:o:::.;m=b ..::::.s-=t-=o..:..n:..::e,--,C~i -=-t ..L..V--,-,W-"e;....;1e-.1,--,Ii,,-r ."-.1 __ 
~ln ix, A r i z 0 n a 85007 

Facility Name &. Mailing Addres~ 

PBR ~linerals, Inc. 
Attn: Gary ' Lindroos 
P. O. Box 370 

85638 C Tombstone, Arizona 
"-----___ -----l 

,DHS USB Only I 

SAMPLE COLLECTION INFORMATION 

~ Groundwater 0 Vadose 0 Wa~te Stream 0 Pond 
o Other _________________ _ 

Slmpl.Ollt 05/31 /89 Simpl. Tim. 2: 1 5 p. m • 
D.pl" to W.I., Ft.t b.low I,nd .utlle. 
IGroundw.'., Sampl •• Only) 

Parameter Code: P72019 

Col/ecled By: 
1'", roO ,- r- , " r:- r"_ 
1\ L.- '- L.- I ¥ L.. ...., 

[ I 1·1 1 1 I I I I I I 1 1 I I 1 I I I 1 1 I I I 1 I 1 1 1 1 1 1 1 1 1.1 I I I 1 
1')' 1 g' ': 0Q~ \., L L . '" ~ \.. .... 

Is Icl·1 I I 1 I I I ! 1 I I I I I I I I I I II I I I I I I I I I AI:'FQ - OWQ 
CO'''\f'i.it\I"lCE SECTION 

Paramet.r Name' 

Arsenic + 

Barium + 

Cad ium + 

c~~'Ti,rl-u-m--..:.+-l 

Lead + 

Mercury + 

Nitrate(N) 

Selenium + 

Silver + 

Fluoride 

Alkalinity 

Calcium 

Chloride 

Cot , + 

Ha rd n...Je'-s s----=--l 
Iron 

Magnesium 

Manganese + 

Sulfalo 

TOS 

Stor~ Paramet.r 
Numb4r 

P01002, 

P01007, 

P01027, 

P01034, 
1-------'-, 

Laboratory Ana/y.lt R"ulh 

0. · 010 

P01051, O. 010 
P71900, < 0.001, 

~----~--~~--~ 
P00620, 9. 9 
P01147, 

P01077, < O. 02 , r----------------=---j 
P00951, 

P00410, 

P00916, 74. 
P00940, 34. 
P01042, 

P00900, 

P01045, 

P00927, 1 9· 
P01055, 

P00403, 

P00929, '. , 
P00945, 

POOSOO, 

Zinc • PO 1092, 

·uQ re mgll unless othorwiso ~010d . 
limit given 

Storel Par.meler 
Paramet.r Ham.' Numb4r 

Endrina P39390, 

Llndane a P39782, 

MethoxyChlor a P39480, 

Toxaphene a P39400, 

2.4-0 1 P39730, 

2.4.5-TP Silvex' P39045, 

TTHM' P82080, 

, 
r. V (l n i rl P To 1'-1'---__ ,-; 
CYanide Frp~~ ______ ~,~ 

R adium-2261228b 

GrossAlpha. Tott 

- Count Error b 

Beta Activityb 

Cesium-134 b 

Strontium-90/89b 

Tritiumb 

Uraniumb 

• Units aro /.1911 
b Units aro pCill 

Pl1503, 

P01501, 

P01502, . 

P03501, 

P28414, 

P28301, 

P01082, 

P82126, 

P22706, 

Laboratory An.lyllt Rntlll. 

-.---------.--------~!-, 

, I 
o . 02 
a . D2 

< = less than the detection 
nd 3 copies 01 completed lorm to: Commonts:' ______________________ _ 
i: ona Departmont 01 Heatlh Services 

AnBlysl~ Dale /1 a 7 11 7 18~_ 

Analyst ~.() lice 01 Waste and Waler Duality Mgmt. 
:rnptianco Soction 
orn 304 
;5 tiortil Cent rat 
? ~nix. I, rilona 85004 

\ r -.-
000313 



I 

Smith & SlIIiLh Ellvir!llllllclllnl 

() <) <) E. Fry 1\ I v II. S II i 1. c 2 () '1. 

Sierro Vis I [1 , Ari7' ''"[1 lI)(':\J 

C:fI))~;. 

.. ,,/ . --------------------------,v-~ Flclilly NIIIII & MI'""O Add,e" -

I' . II . I~, ~I i II C r it I s 

AtLIl: (:nry I.illtlroos 

!) J () S Ity I i II C \) r i v Po. I'. () , 1\" )( :171) 
TIIIIII'Sl (l1I~ I A1'17.01111 1I:,c, :11l 

I!. - ~~J3tL __ _ 
DAIIlIlCD"'VI 

SAMPL E COl L ECl IOt~ INFORM" TlON 

Ql Grollnd" ... ler 0 V.dose 0 W.". Strum 0 Pond 

r.J Olher . '~"---""" '.) 
! .... pl. D ..f~) - 7 - 8 8 :--,J 
n'r

1h 
'0 ~.: ' 7

1 

.. . 

In,o,,",,._'" 5 ,,",'" Or't" 

I'.,I"'III.r CadI: P120111 

Collllcilld Oy: II V n. 

, ... ~01 ... I.,.., .... ,'.co 

GI. 

i IITciJ::l-IIITIC:[tIJJJ]JTITTITITIT!]TDJTn n I 
j I ~aIJJI[[-I-C;}_=[[[[[[[[[[[l]~I]]]]]]J 
I - Itor.( r.,a.tTuIH Ito,.1 r.'Hn.", 

" 

r ... ",.I" N.m.' I~,""., Loboll'OIY Anel"I, n .. ull. r., .. n.'" Ihm.· ~umt...!_ LobOfA'ory ""el,." " .. 

Arsenk · r--------
__ r~!~~.!._ 

E3 IlIlum • ~!~~.!.-
Cadmium , -- --P~~~:!.-
ChromIum • ~!~~~.!.-
Lead · Ie l Mercury • 

rOIOSt, 

--p~~~~ 
Nllr ale (t.J) ~~~~~~ 
Selenium • __ POI~~~!.-
Sliver • -- __ P~~E~!!._ 
Fluorldo POO!lS I, 

, - ---_ .. - ---_ .. _-
Alklllllllty ~~~!~!.-
Calcium ---- _~OO~!~~_ 
Cilloride --- __ r~~~~!-

_~~ppDr • __ r~~~~~!-
Ilerdlle" __ r~~~~!._ 
Iron • rOIO~5, 

,~aOlle,'um ----
rOO92 7, ----

ManOllne,e • POI055, ----
pI! rOO-toJ, \ 

Sodium . To:f lit I! 
I OS -

--P~~~~ 
__ roo~~~.!._ 

__ POO~~~!-
Zinc · rOI092, 

.-:-

r-'--' , ~"tltlll' -----.0 
, LlmJ nil e' 

- .. - _ .. __ 0 ___ -

, MolhOlcyChlol • - ... --------, Toxn"hollo' 

~~~ ~: 
2~D; 

VI,5·T? Slivox 
, 

niiM' 
· , 

, 'W:[Al . ..J.:.Y.A.NJJ 
, FJiliLCY.1dLLlU 
, ---_._ ...... ------ ._-
I 

, 
I 

I 

, 
--_ ... _----,.: 

n:lc1lwll·22GI228 

, ---'---'-r 
G r 0" Alpha. Tol 

· , -=-C;~nl Error b 

, O;;t;-A~lIvlty-b -
----------, CO,'ulIl-IJ4 b 

· , IOdlno-IJi b---

, si~~~Ii;;rn·OOIB9' - . ... · , T r/llurn b. 

· , u~~~Iu'",1> -- -- .. - ...... 

I 

PJ9J90, --------
P39182, 

PJ9400, ----'--
PJ0400, ------
P391JO, 

P30045, 

P82000, 

: --lU B,..;.I .... I_..:.'

III r. II. 

P II 50:!, 

POISOI, -------'--
P01502, 

POJ501, 

P2B41'(, -----.--
P2BJOI, -------
P01062, -------
PB2126, 

P22706, 

, .' :;, o-} 2 
< 0·0 ) 

1-' . , 

· , 

, 

· 
· 
· 
· ' Unlls all! mOll unless oillelwl,e nOled. 

SInd :J copies 01 complel ed lorm 10: Commolll,: ________________ _ 

Analy,1 DIIO, RVD 
c e <11 W.,le onlj Woler OUAllly I.'(}III\. 

, "rll~"c. S.cllon 
: non," :)n~ 
r 2()1~ tloIl/l r.:enlr~1 

PhD ... "" AllIO". e500~ 

-



I I ) 

~ . 

AHIZONA lJEPAlrrl\lI~NT OF ENVIHONI\'IENTAL QUALITY 

Sr't\("~~ 
1\ " N ,.,,! II ,\ ~ I . ( ;f)\,I.IINPII Ht:FH: 24~ 
Gerald II. 'i'eletzke, Ph.D., Director 

Certified Mall 
Return Receipt I~quested 

Gary Lindroos 
Cochise Silver 
P.O. Box 158 
'I'CiT'Ostone, Arizona 85638 

Dear Mr. Lindroos: 

We have received the analyUcal results, fran Snith and Snith Labora
t9rW.§~yaur JU~le_!~--.!~.!!Lsdllp!!!.!~We ~uite calloomed that 

~ .. tt~_ laborato!y .. re~ul~s ~i~te O~Ql1 II1g~af rrerc~ in 'I'anbstor~~ 
... ~ ... fgy'. ~!! .. !! .. . ~ . g~QQ~_!~9L!... of_.r~!:!E::~....i!~_~~! .. ~g-'!h_...11'le§!u~Y .. H~ 
._ ... ... 9-f~ t~_~!;:~~_:!:-rx1i~~~~~_~~_!!.er~~y_ in ~! .. ~~~_~!!~ .. ~ .. _!!! . ~~~~ .. _~o a~~~ss 

~~iv~~~l¥. i! . n:~~~~E~~~ ~~f ·~ .. ~#~~:\~i .. ~i~~H~J~lah C~~ise 
. ~rci.iry-;cy~lde ;"'arld ·rd .. trate ..... · .. w~ · are-reqUesHng · .. that ·· these- sainpiesR E eEl V E D 
be split and then taken to two different certified laboratories. We IIIL 2 8 19PCl 
are requesting that these samples receive priority status. Mditionall'Y"" ' . 
we are requesting tllat you extend your traditional courtesy to a DE.O _ owo 
representative of the Departnent' s Soutl'lern Regional Office who will CO~PLl"t'\CE SE.CTION 

be visiting your facility to sample TEl wells 111, #2, and "3. This 
representative will also sdllple .... all the Tcmbstone City wells at this 

. tiJle. 

EnclQsed for your information are the results of the Deparbrent' B sam
ples of Feb:ruary 23, 1987. TIlese results correspond quite well with 
the data sutxnitted by Cochise Silver. If you have any questions or 
.ccmmnts please contact it:e at 257-6610. 

JEC: Jm 

Sin=l::: ~) 
Janes E. Curlett 
Water Pollution Compliance Unit . 

cc: Jdlres Maston, Southern Regional Office 
Robert MaDuri, Manager, Field Services Stati.on, ADEQ 
Sarah Napes, Manager, Ccopliance Section, ADEQ 
Roger Kennett, Hydrology . ,'I 

Ronald L. Mi ller, Ph. d., ADF.Q 
Alex Grad Ulas t-1ayor of TCUDstone 
Carol Mordhorst Director Cochise Co. lIealth Dept • 

.IDavid Baron, Center for Law in the Public Interest 
Nancy Jamison, Civil Division, Attorney General's Office 

71u J)l'l'unmt'II' III f.'1/1'im1l"II" JIUI (Jllo/i/ /' i l' All D/,IOI fJJ'l'"rJllllill' AjJirlllo/;'.,. "f"/ill1l fj"pllllj'r 

· ,1 • 

090315 
J 
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July 28, 1989 
Ref.#2S7 

ARIZOl\A DEPARTMENT OF EI\'VIRONMENTAL QI · ALln' 

Inter-Office Memorandum 

TO: Jim Maston, Manager 
Southern Regional Office 

FROM: David H. Woodruff, Manager~ 
Water Pollution Compliance Unit 

RE: PER Minerals - Groundwater Quality Protection Permit #G-
0020-02 

Do to the recent local concern about pollution of Tombstone drinking 
water well #1, the present compliance status with the above 
referenced Groundwater Permit is needed. This memo is to request 
that the Southern Regional Office conduct Groundwater Permit 
compliance inspection on the PER Minerals activities. Enclosed 
is a copy of the Permit and other information contained in the 
WPCU central files. 

DHW:rc 

A DEQ ADM SlOek (Rev. 4-X7 ) 
000318 



July 28, 1989 
Ref.#256 

ARIZOl\A DEPARTMENT OF ENVIRONMENTAL Q'n~LITY 

Inter-Office Memorandum 

TO: Debra Daniel, Manager 
State Permits Hydrology Unit 

FROM: David H. Woodruff, Manager ~~~) 
Water Pollution compliance~ 

RE: PBR Minerals - Groundwater Quality Protection Permit 
#G-0020-02 

Do to the recent local concern about pollutions of the Tombstone 
drinking water well #1, accuracy of the testing results reported 
to the Safe Drinking Water Unit and the WPCU is important. This 
memo is to request that a groundwater monitoring audit be conducted 
at the PBR Minerals site and on the Tombstone drinking water wells. 
I have forwarded a copy of the Groundwater Permit and other 
information contained in the WPCU central files to SRO. 

DHW:rc 

000319 
A DEQ/ ADM ; Slock (Re\. 4-~7) 



ARl......JNA DEPARTMENT OF ENVIRONMENTAL ~ u..ITY 

Inter-Office Memorandum 

H-4515.051 

DATE: Aug. 1, 1989 

TO: 

THRU: 

FROM: 

Bill Wiley, Manager 
Groundwater Hydrology Unit 

~ Debra Daniel, Manager 
State Permits Hydrology Unit 

James DuBois, Hydrologist ~~ 
State Permits Hydrologu Unit 

"J' • . 

RE: City of Tombstone Municipal Well #1 and Mining Impact on Aquifer at 
PBR Minerals 

Tombstone Water Supply Sampling 

The City of Tombstone water supply consists primarily of two municipal wells 
and two surface water supply lines from canyons in the Huachuca Mountains. 
City personnel monitor Municipal Well #1 on a monthly basis for cyanide, nitrate, 
and mercury, because of their concern about mine impacts on the aquifer. 

A well sample taken recently (6-9-89) and analyzed by American Analytical yielded 
a mercury level of 0.004 mg/l, or twice the drinking water standard. 
Concommitant sampling at -surface water indicated that the supply from Miller 

-Canyon contained 0.002 mg/l mercury; ·· All other constituents analyzed were well -
below standards and action levels. The other city well and other sudace supply 
tested below primary MCl I S for constituents tested. A subsequent confi rmati on 
sample of Municipal Well #1 by the City of tombstone has shown a mercury level 
a~, or below, the detection limit of 0.001 mg/l (phone results to ADEQ only). 

PBR Minerals 

THE PBR Minerals facility, formerly known as Tombstone Exploration, Inc. (TEI) 
and Cochise Silver Mines, is a precious metals/cyanide heap leach operation. 
While the property is immediately adjacent to the city lim'its, the location 
of solution processing is approximately 2500-3000 ft. southeast of Tombstone1s 
Municip.al Well #1. (See attached map.) 

A brief history of this site is given here: 

1979 -
1983 -

T.E.I. begins heap leach operation 
Surface spill of cyanide-laden tailings into iEmerald Gulch. 
Subsequent cleanup. 

July, 1984 - Cyanide level of 93.9 mg/l discovered in Monitor Well #2 
- leaking pond suspected. 

April, 1985 - GWQPP application requested by ADHS. T.E.I. files for bank

April, 1986 -
May, 1986 -
August, 1986-
Jan, 1987 -

ruptcy. 
Cochise Silver Mines submits GWQPP proposal. 
Earliest detection of Hg in Monitor Well #2 of 0.011 mg/l. 
Second GWQPP proposal submitted. 

GWQPP signed for cleanup of contaminated soils and tailings 
and removal of leaching ponds. 

April, 1987 -.Facility operating as Cochise Silver Mines. 

ADI!Q/ADMJSIDCk (12188) - IPS 3171 000320 
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Aug. 1,1989 
~age 2 

May, 1988 -
July, 1988 -

Temporary GWQPP issued to PBR Minerals as new owner. 
DEQ personnel sample soils to verify cleanup. Additional 

excavation recommended. 
Jan, 1989 - PBR Minerals issued a GWQPP for expanded operation of a new 

cyanide leach facility. 

The source of cyanide and nitrate contamination in Monitor Well #1 is believed 
to have been leakage from ponds. Indeed, when Cochise Silver Mines excavated 
contami nated soil s beneath one of the cl ay-l i ned ponds an abandoned mi ne shaft 
was di scovered whi ch may have been a conduit for contami nants·. The source of 
mercury in Monitor Well #2 is still unresolved - mercury was not used at the 
operation and was not present in significant quantities in leachate. 

Closure of the ponds operated by T.E.I. and Cochise Silver Mines has been 
partially completed. Some soil contamination remains - DEQ sampling in July, 
1988 found 6 out of 16 samples exceeding the soil cleanup level for cyanide. 
However, the maifi sources of concentrated contaminants, the leaking ponds, have 
been removed. 

Hydrology 

The aquifer is fractured limestone. Water table lies at approximately 500 feet 
below the surface. The area beneath the PBR site and along the southwest side 
of the City of Tombstone_ is honeycombed with mine workings both above and below 
water table. Water table gradient and flow rates are poorly defined because . 
of the fracture flow setting. ' Monitor well construction details are lacking, 
and we don I t know whether the we 11 s are completed in fracture zones or mi ne 
work i ngs . We 11 depth and screened i nterv a 1 s are not descri bed in our fi 1 es • 

. In summary, the hydrologic setting presents very unpredictable conditions such 
. that . monitor wells provi de very 1 itt 1 e assurance that contami nants are not 
migrating. 

PBR Minerals operates Monitor Well #2 as a supply well for their mine. They 
maintain that this well provides a pumpback system for contaminant containment. 
Hydrologically, the effectiveness of the containment of the contaminant plume 
has not been demonstrated. 

Other Relevant Information 

o 

o 

o 

o 

o 

Municipal Well #1 has a history of being free of mercury with the 
exception of one-analysis on 6-16-87 that showed 0.0011 mg/l. 

City of Tombstone blends their water in a reservoir so that dilution 
with low mercury sources has protected the public from exceedance 
of drinking water standards. 

Design of the new leach pads at PBR Minerals would meet BADCT and 
essentially represent a non-discharging faci~. Leak detection 
capability is included. 

Free cyanide in Monitor Well #2 at PBR Minerals has declined from 
93.9 mg/l in July, 1984 to a level of approximately 0.01 mg/l in May, 
1988. 

On 12-3-87 Monitor Well #3, which had previously been "clean", showed 
000321 



P~ge 3 
Aug. 1, 1989 

JD: dl 

cc: 

o 

o 

o 

a mercury level of 0.0166 mg/l, total cyanide of 0.02 mg/l and nitrate 
of 17.4 mg/l as N. 

Analysis of process water at Cochise Silver Mines showed 0.0001 mg/l 
mercury as outlined in John Best's memo of 10-27-87. 

PBR's current groundwater permit does not require monitoring of 
Municipal Well #1. 

With time, cyanide breaks down to nitrate in the subsurface. Most 
cyanide contamination will also have a high nitrate (greater than 
5 mg/l) signature. Rising nitrate and dropping cyanide levels at 
Monitor Well #2 indicate that the initial pulse(s) of concentrated 
cyanide is degrading. 

-. 

Ron Miller 
Jim Maston 
Lyndon Hammon 
Roger Kennett 

Attachments 
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 
(602) 628-5321 

ROSE MOFFORD. GOVERNOR 
RANDOLPH WOOD. DIRECTOR 

Novembei- 15, 1989 

Joe Perotti 
Public Works Director 
City of Tombstone 
P.O. Box 339 
Tombstone, Arizona 85638 

Dear Mr. Perotti: 

RE CEIVED 

NOV 2 1 1989 

Enclosed are the results of our sampling of the City of Tombstone 
water supply sources conducted in July 1989. ~'Ve performed th i s 
sampling because of concerns raised regarding the possible presence 
of mercury. The following samples are represented in this data: 

Lab # 

16840 
168 4 1 
16843 
1684 4 
16845 

Tombstone Municipal Well #1 
Tombstone Municipal Well #1 (Duplicate) 
Tombstone Municipal Well #2 
Tombstone Municipal Well #3 
Input Pipe to City Reservoir 

from Surface Streams 

As you can see, the testing indicates that all sources are within 
the Primary Drinking Water MCL's for inorganic constituents set 
by EPA. t'lfe found no mercurT" at concentrat ions above the detect ion 
level of 0.0005 mg/l. In addition, tests conducted by PBR Minerals, 
Inc. on 5-31-89 and 6-7-89 (copies enclosed) for Municipal Well 
#1 did not report mercury at a detection limit of 0.001 mg/l. 

We found only a trace quantity of cyanide in Municipal ~,oJ'ell #1. 
This level of 0.052 mg/l is slightly above the detection limit 

of 0.045 mg/l and well below our Health Based Guidance LeveJ_ of 
0.220 mg/l. Also, Nitrate appears in the sampling results at levels 
approaching the primary MeL of 10.0 mg/l for Municipal Well #1. 

The trace quantities of cyanide may be caused by the widespread 
use, both past and present, of this compound for mineral processing 
throughout the Tombstone District. Because the levels are quite 
low and because Municipal Well # 1 is drawing 'vater from a large 
area that likely includes extensive underground workings, it would 
be difficult to pinpoint a source or sources for this consitituent. 
Elevated nitrate concentrations in groundwater may result from 

000324 
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Joe Perotti 
November IS, 1989 
page 2 

wastewater disposal, fert ilizer applicat ion, or cyanide breakdown. 
t'Ji thout further informat ion it is difficult to say whether the 

nitrate emanates from a specific source or represents a regional 
effect produced by numerous sourc~s. 

In .. conclusion, mercury is not a problem for your drinking water 
system, :' an:d' " r' "tan" 'on'ly"' s\irrii:i's:e that · the ' previous samples indicat ing 
its presence were subject to sampling or laboratory error. While 
the cyanide and nitrate do not appear to represent an immediate 
threat to public health, the situation regarding these constituents 
does warrant continued monitoring. You may wish to test these con
stituents on a more frequent basis than that required by our Depart
ment for drinking water system compliance. 

Please feel . free to call me with any questions regarding these re
sults. 

Sincerely, 

(l---,~ '>- ~~.i~ 
/ / 

!James F. DuBois 
Hydrologist 

c: Jon Dahl/DEQ Drinking Water Compliance Unit 
~a~~ ' ~6odruff/DEQ Water Pollution Compliance Unit 
Michael Gregory 
Councilman Brett/City of Tombstone 
Roger Kennett/DEQ Water Permits Unit 
Andy Rendes/DEQ SRO 
Gary Lindroos/PBR Minerals, Inc. 
Bill Norman/DEQ-PIO 
Mary Jo Martin/Cochi s e County Health Department 
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ARIZONA DEPARTMENT OF HEALTH SERVICES 

State Laboratory 
Jon M. Counts, Dr. P. H., Assistant Director 

1520 West Adams, Phoenix. Arizona 85007 
(602) 255-1188 

TYPE ~F SAMPLE: GROUND ~ATE~ St,2 ~i:m: 
4040 E: 29TH. 57, Cu ~:~d v: ij D~te Samoieri: 07!~1/89 

7UCEON~ ~RIZGNA 3~711 P:i:rity: Z Ti~2 S~mpi2d: 02:3::00 

Note: AI! s~~pl~~ ! i~cludi~q : h ~i n -~f-~~st~dy ! ~i!! be disposed Jf wi~hifi ~O days un12~~ 

a 1S~ve 3a~ple : ' for~ is ~ec2i ~ed by ~he Che3i~try L~bQr;t~r'l: All !ab 1A is with
in the i:ffiit~ de~ in E d in th~ SLS GA ~anu81 iln!e~s Jt~erwi ~e l ot2d i r the ~eaort, 

X Tota l ReCQVer2b !e 

CGffi~ent5: ! TEST ~GT RUN - -C7AL CYANIDE ~E2S THAN DETECTION LIMIT ~nR 

?REE CYANIDE OF 1,) ~gj! BY ~ITRATrON ~ETH0D , !t ~XCEEDEJ 

~CLJ! NG ~iME FGR 70T;;L ~:JELDAHL ~~I TROGEN. 

1~84C 10/06/89 Cyanid2~ T~til 
l, ;'\C''''I 
v . ... '\JL 

lO!06/E9 CyanidE~ Dir;:t ~ a k; ' Fres ; 

! Oi~) ,~/~9 

10 /06/89 Cir~c~ate 

10/06/89 3icar~Jnat2 

10/11/89 Chloride 
1.(;fU189 IriJn 
10/06/89 Pata£siu~ 

10/11/89 ~ercJry 

10/11/89 Maanesium 
10/11189 Manganes2 
10111/89 Sodium 
10/11/89 :aiciu@ 

SDN ALL IKORGA~!C2 

10106/89 i ~lkai~Jity, 70tal 

A; • 
"!! I.&. 

C-:lr:cellerl 

3. 0 
Caiic211eo 
Cancelled 

i86 

~NAL YTIC~L ~ESUL7S 

RESULT 

' 1 :ilg ! .. 
.'.". f ' 
.; I'~ I • 

.:lg/ l 

630 
410 

70300 

i4ATER ~~E~HOD 

~PA 335.:: :). : ,;~;, I 
Std ~eth 41:C 0,1 ~gjl 

~~' A 353.: 
EPA ~' r\ i --'.i. '.' .... 

EPA :75.2 

Cc.lculatian 
':alclation 
Std :-1eth 4t)7C i.O :~g/! 

104511046 EPA 220.7/236.1 O.~O ~g!: 
:,,..i fO~C 
i ·." 1 t·. : ... • ~?A 258,: 

71900/71890 ~p~ 245a! 
?27!925 EPA 220.7/242.1 0.5GO ng/t 

l05efl056 EPA 200.7/243.1 0.050 Jqil 
929/930 EPA 200.7/273.1 5.0 ~gfl 

916/915 EPA :00.7/215.! 4 
'1 ;ng/! 

2. (1 ~Q/ 1 

~;:>A ') ')11:' 

;tt :12:h "1:: 

~PA ~Oi O I::'S.1 

EPA 3010/24~,1 50 
EPA 3010/243,1 3 
EPA 3010!27!,i 50 
EFA :0101200.7 ~ 

:ngl: 
mq il 

10/06/89 Alkaiinity! ?h E~Q l , <' 2 
!O/06/89 Arsenic 
10/06/89 l Barium 
~0106/89 :ari~iurn < :),(H)0 5 

...... i! 
!ll ~1 • 

"gil 
ng/l 
ngll 
,.gi: 

1C02/1000 
100711005 
1027/102: 
916/915 

EPA 310.: 
EPA 206.2 
EPA 200.7/208.1 
E?A 213.: 

0.010 1lg/! 
0.10 mg/l 
O.0010;!ig/1 

f~ t:: eEl V E D 

N('V' 
.J 2 1 1989 

10/06/89 C~lcium 

10/06/89 ~hlarid2 

10/06/89 t Chraaiu~ 

10/06/89 ~ =oDpaf 
10/06 /89 * Fluoride 

7(:.6 
~:: ., 
·.',,-' .1 

... ;"\ "t ,\ 
\ ' .. . ·.' LV 

< 0.10 

"'I'~ 
£.01 

(!,OlO 
:~ ,: 

;~gll 

"gn 
i'Jgll 
~gn 

mqil 
19/ : 
.~ q ! : 

l034/!032 
10~2!1040 

CC;t 
..... .l. 

900 

EPA :OO.7!215.! + ~g / l 

Std Meth !07C :.0 :::gil " , "" PO '- 0 _-----=-.: " p W Q 

EPA 218.: O.t)10 :~,""O,':/':'(:I""\"~ '·',~~.~~~ '.': ',, ;:" ~ . SfCrr(lf\t 
EPA 220.1/220.: 0.010 ~w , -

EPA 340.2 \) I: (1 'au. L·" ., 
EPA 130,: 10 

1045 11046 EPA :00,7/~3611 0.100 ~gil 
~OSl ! i049 EPA 239.2 



/ 
ARIZONA DEPARTMENT OF HEALTH SERVICES 

State Laboratory 

~A:rE 

LAB ~ ;~EPORTED COMPOUND 

~ ~1 ercuiY 

t ~it~it?!Nit~ate Tc tal 
l(; /~)6/B9 

:0/06/89 t 32le~iu ffi 

10/06/89 % Silver 
10106/89 t :C~lum 
10/06/89 ; Specific Conduct ivity 
10/11/89 * Sulfate!S04 
10/06/89 * Totai Disso lved 2Jlid 
10/06/89 • Zinc 

Rev i2WE~ an~ ~~Jr:vEd : 
T~Q~as S. Ja~is, ~~~ ~J2 r 

Jon M. Counts, Dr. P. H., Assistant Director 
1520 West Adams, Phoenix, Arizona 85007 

(602) 255·1188 

-- ~NAL~TICAL REStLTS --

ST~RET WATER ~ETHOD ~ATER MIN. SOL InS METHOD SGL!DS ~I 

RESUL: REFERENCE REPORTING L~T 

. . " :d:: ... . ' .. .. ' 

C.:.nc~!led 

7 I :)9 

<: i) , !) O~ 

34.1 

409 
0,24 

..... :, 
' ~ \!.' i. 

-" ; I 
.. : ~i .j, 

7~900i7:99C EPA 245,1 
~30 EPA 353.2 
103 EPA 150.1 

1!~7j1145 EPA 270.2 

O.0005.l!g/i 
0.10 ag-~~fl 

0.: su 
0.005 19/1 

19!: 1077/1075 EPA 272.2 0,001 ~g/l 
mg/l 929/930 ~PA 200.7/:73.1 5.0 mg/l 
uffihas!c~2 95 EPA 120.: 

!]0/1 
~g/l 

94~ EPA 375.2 
70300 EPA 160.1 

109211090 EPA 289.1 

10 mgS04/l 
10 llg/l 
0.05 ~gfl 

Rf::C EIVED 

NOV 2 1 1989 
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ARIZONA DEPARTMENT OF HEALTH 

- t:'o: _,· ,if 

~ G iG 6j89 

~0tl1!a9 L~! arl~G 

State Laboratory 
Jon M. Counts, Dr. P. H., Assistant Director 

1520 West Adams, Phoenix. Arizona 85007 
(602) 255-1188 

: ' ),IT" 
'- .,;.: , ... 

TK~ ' } AL~E ~EP:ST~~ AS 1 E ~~~ ~ ; - 1~J~~~ j ~ 

,', .'\ ~., 

',' I .. : .... ~ 

-- ~NAL iT :C ; L ~ E~ ~L~S 

:'.i ; _ 

__ • 1 

' '!;~ J .\. 

,j': ,' !. 

~ ·- r. 

i _ '.' 

:..~. \, :;-" '-1 
-t:- ~ 
.: ..... J • .... 

Cai:~lc.tiG:1 

~c.l ::ulatia .: 

937 !93~ EP~ 256.1 

!e5 5 ilG ~· 6 

" • r, 
'.', .. ',' 

1(: 

~a- ::i : 

:~; ~- .:.!/ ! 
~ ;SQ4 /: 

:1q / 1 
lIQ; 1 

0. :':) mg/l 

!Df !1!89 ~ ag~Esi ~o 

10/11/89 ~a~~~ n Es~ 

~O/~ : ! 89 Sscti l~ EPA :00.;/:73.1 ~ .O ]~!I 

::;/:)6 / 89 
~O/ 06':89 

:0/06,89 

~ ;;= / :)6 i 8~ 
: ':;/ ::;6:" 39 

_ O/~~; 6./B9 

.., • ; .- ' t ' ,,,,, 
'01 .:\ .. \.. ....... : 

~ t~~ii~i~y 1 ?~eno i, 

;~(::ni-i: 

7Y . ..-

{ ,) I: C' 

./ , ' j - , \ 
", '.' : .. .... 

.. : 
_ . , .!. 

:I!'-:, i _ 

i"iJg/! 
...,,,,1 
,.,'7 ' J. 

.1lql: 
(~ a j : 

;!J9 / ~ 

::Q/ : 

, ~ :, 
~ -) 

' .'1 .... "'t i' .. , .~-: 

... \,.!':;' ! j _ ',.1 /. :.1 

~16 ! 9!'5 

EPH Z10 .1 

EP~ 2Gt) I 7 IZ08 :! 

EPA ~O(!.7 / 215,: 

k I :. : ;7; g ,: 1 

0, :) 10 ~g/l 
o .1~) :ng,l I 
I). :}J10ffi?/l 

'ng/l 
: : ~) ~~g J 1 

~) : . .) 1 =) 
. ~ : ,', r. 
" : e ' '.''.' 

tlgfL 

~g/: 
_ ._ 1 1 

. : ,: i ~ 

....... ,., 
J ~! .;. 

;~g / i 

#='{ 
(bu.pi ;<!€\.~~ ') 

.... " 
,! !;-

C ,' , .•..• , 

E~ A 30 10!Z~:._ eo 
Ef'~ 3 (; 1;)!2l3. ~ 

EPA 301~/:73 . : 

000328 
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ARIZONA DEPARTMENT OF HEALTH SERVICES 

, ,'_,-0:. : _. 

.-. .-- ........ -- ... - : ;- ' ~ ,-~ : ;::.' 

10/06/19 

.- - '.J ;:. ;-" ; ~, !r', 
' _ _ , , ' I '';",·,~W 

:(' /06/89 
~(i / ·)6 ! 81 i 

Total Jiss0ived Solid 
':"_ 11 1.. 

;.1 - .... - ....... -
! Co : ~ :. '-:' -.: • 

State Laboratory 
Jon M. Counts, Dr. P. H., Assistant Director 

1520 West Adams, Phoenix, Arizona 85007 
(602) 255-1188 

.", " Ie . .', ...... ' 

7.(:8 
/ ' " ',,', = 

' J I v ' .• 1 

, 
.... -! .• ' 

. ~g/ 1 
~Ghcs , (:12 

::1~/1 

1!~!! 

7031)0 
:092/ 1~) 90 

-c- ., 
';'''''''. ' -
; 1: ". 
~I,,' '.' : ,;, 

:70 : 
"'!-;.., ~. 

i..:':" .. 

::::1\375 : 
ErA 160._ 
::?A :89 .• 

,:~ ; - !"". "'..: =,.. .. · ... ~ ... ~ n "l."':. ·· :!""r-; ~;;:: :\l7!::' : :~ :' O ''' ~'~~~'} 

,"" . 
=~ 

) ~)O~. .~q " 1 

(i ~}!,) 1 :~q j : 

RECEI VED 

NOV 2 1 1989 
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ARIZONA DEPARTMENT OF HEALTH SERVICES 

State Laboratory Jc::ber 1. :989 

Jon M. Counts, Dr. P. H., Assistant Director 

DUBors ~ J. 
ADEG-SRO 
4040 E. 29THI ~j. 

TUCSON! ARIZDNA 85711 

1520 West Adams, Phoenix, Arizona 85007 
(602) 255-1188 SaMie )laiUE: CITY TOMBSTONE fZ 

TYPE OF SAMPLE: BRGUND WATER 
Cu::todv: Y 
Priori t',: 2 

Station: 
Date Sa~D!ed: 07/31/89 
Time Sampled: 02:50:00 

Special ~~oc2ssing 

I Total Rec:verabie 
No~ All samples! including chain-sf-custad y ~ will be disposed of within 60 days un12Es 

a ~ S~ve 3~rn?le3 farm is received by the Chemistry Labarat~r Y I 

uissolved :Filte:2cl 
Le2chat2iE~' To!.; 

uther: 
Cam~ents: t TEST NOT RUN - TOTAL CYANIDE ~ESS THAN DETECTION L:M!~ 

FOR FREE CYANIDE OF 110 ~g / l 9Y TITRATION ~E~HOD, 

-- ANALYTICAL ~ESUL~S --

DATE STOREY ~E!HOD ~QR 0ETI ~ !MITS 
AM! REF'ORTE~ COMPOUND HESULT NUMBER '.~AT~RS FOR :~ATERS ":OL!DS ~DR :CL:DS 

[ ~=-~---------------------------------------------------------------------------------------------------------------------------------------
6843 10/04/89 CYanide , Total 

10/04 /89 Cyani~E ! Direct (~k2 ' Free 

0"'/ 11':;<0 ,.'+1-..1: 

.1/ 04/89 

10/04/89 
10/04/89 

Nitrit~/Nitra:e Tctal 
AlkalinitvJ Tota! 
Tctal K je!da~l Nit~0g2n 

Su lfate 
Total Dissolved So lids 

10/04/89 Carbonate 
10/G4/89 
10/04i89 
10/04/89 
10/04/89 
10/04/89 

Bi:2.r'loii2.te 
Chloride 

Pat2.::siu:'J 
Mercuf,/ 

10/04/89 Magnesiu~ 

10/04/89 ~angan2se 

10/04/89 Sodium 
04/89 Caiciurn 

SDN ALL !NORGANIC5 
lO/04!89 l Alkalinity, totai 
10/04/89 I ALkalinity, Phenol. 
!O/O~J89 ~ Ars2~i: 

10/04/89 t Barium 
04/89 

t!I04/89 
10/04/89 
iO/04!89 
10/04/89 
10/04/89 

04189 
~" 04/89 
10/04 /89 
10 /:) 4/8'1 

* Cadmium 
~ Calcium 
l Chloride 
l Chrami;Jf1 
l Copper 
; Fluoride 
l ~ardness 

2Hed and Approved: 
. a~ S, Davi~ ~ ~anag2r 
C~ 1~ ;r't·Jir~r.~~n7-: 1 Hh1 ~",::: 1 ... ·+~.-~ ~ ;"'h: !~~,=~"· " 

( 0.045 

2,34 

< i). :)5 

<' ., 

'1, t 
... .1. 

Cancelled 
Cancelled 

Cancelled 
CancEllEd 
Canceiled 
CQn.ce!led 
Cancelled 

, .. .,. 
J.J .) 

< 2 
< 0.010 
0.23 
< 0.0005 
43.9 

-< 0.010 
< 0.10 
0.28 
174 
<: 0.10 
< I) . J10 
~6. ,) 

t/ 

;~g!l 

mgi! 
mg/l 
mgil 
mg/i 
~gil 

:;!gil 
:ilgil 
!Ilg/l 
~gll 

mg/l 
Olg/l 
mqil 
agll 

720 
718 
:.,(1 
-.i-.. ' '.' 

:-c ,\ 7-:;C; .", 
:,.., . .., .. ' .......... "'" :).: ~Q/l 

Std ~eth ~12C O.! eg/l 
EP~ 353.2 
EPA 31t:'l 
EPA .351.2 

0.10 
:.0 410 

625 
945 

70300 

COA -:;"7c .., 
~ i r: '.' 1 __ "'" i t) !'i!~SC4!l ~;if; 

:'!1g/1 ~~/A 

440 CaiculatiD~ 

940 Std Meth 407C 1.0 .g/l 
1045/1046 EPA 220.7/236.1 O.!O Ig/! 
937/935 EPA 2SB.! 0.50 ~gil 

71900 /71890 ~PA 245.1 O.0005mg/l 

NfA 
EPA 3010/236.1 50 
EP~ 3010i2:S.1 
EPA 7470 0.05 

mg/kg 
,ngi kg 
mq/kg 

927/925 EPA 220r7!242~1 0.500 mq/l EPA 3010!242:! 50 ag/kg 
1055/1056 EPA 200.7/243.1 0. 050 ]gfl EPA :010/243.! ~aika 

929/930 EPA 200.7!273.1 5.0 ffig!! EPA ~010/273.1 SO ~g/kg 

916 / 915 EP~ :00.7/215.1 1 ~gil EPA 3010/200.7 2 Bg i kg 

410 
415 

EPA 310.: 
EPA 310.1 ' I mgl: 

1002/1000 EPA 206.: 0.010 ig/l 
1007/1005 EPA 200.7/208.1 0.10 mgtl 
i027/1025 
916/91~, 

940 
1034/1032 
:042/1040 

951 
900 

1045/1046 
1051/1049 

EPA 213.2 (J.0010mgil 
EPA 200.7/21e.l 1 ~g/ l 

Stti Meth G07e :.0 Jg/I 
E?A 218.2 
EPA :20,~/220,2 0.010 3qil 
EPA 340.2 
EPA 130.2 

0.20 ~gll 

10 mg/l 
EPA 200.7/236.1 0.100 mg/l 
EPA 239.2 
EPA 200.7 /242.: 0 .~OO mgi! 

I~·'\.~ c·' 
JCC f.:/\ltO 

NOV 2" 
: .J 1 1989 
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ARIZONA DEPARTMENT OF HEALTH SERVICES 

DATE 
S:Jt1PQUND 

State Laboratory 
Jon M. Counts, Dr. P. H., Assistant Director 

1520 West Adams, Phoenix. Arizona 85007 
(602) 255·1188 

-- ANAL~T!C~~ RESUL!S --

STORE! ~E:HOD FOR JET1 LiMITS 
~ATERS 

~ETHOD FOR 
SGLID£ 

------------------------------------------------------------------------------------------------------------------------------------~------

lO/04!8~ 

i:)/04iS~ 

::)/~j4j89 

.u 
~Ii 

lO/O~f89 t Sotiiam 
!O!04!89 ; Sgeci~ic :onduc!ivity 
10/04/89 l SulfateiS04 
:0/04/89 l Tot2i Jissalved Solid 
~(:/t)4/89 ~ Zinc 

< 0.05 
< 0.0005 ~gf~ 

Cc.nc~lled 

7.17 
< :) . ~)O~, 

:: 0.001 
9.2 
354 
Canc9!led 
229 
-:: 0/15 

:ng il 
l~qi : 
:Roll 
umnos /c32 

~a/l 

]~;: 

10~~f1 0 56 E?~ :00.7/243.1 ~.oeo ]Qfl 
71900/71890 EPA :4~.: 

~077/107~ EPA 272.2 

0.1 SU 
!) . ;)0 5 19/1 

0.001 :nq/l 
929/930 EPA :00.7/273. 1 5, ) ~a/l 

EPA :20.: 
945 ~?A ~75,2 1(, "lgS04/l ~v 

70300 EFA 160.: 10 ~q/l 

109;:/1090 :P :~ 289.1 ~). C! 5 ]g/; 

'C ) ,, ~ .. 

1\ <,: C E { V C D 

NOV ~] 1 1989 
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ARIZONA DEPARTMENT OF HEALTH SERVICES 

DUBOIS, J. 
ADEiHRO 
4040 E. 29TH. ST. 
TUCSON~ ARIZONA 85711 

State Laboratory 
Jon M. Counts, Dr. P. H., Assistant Director 

1520 West Adams, Phoenix, Arizona 85007 
(602) 255-1188 

TYPE OF SAMPLE: GROUND WATER 

Pricritv: 2 

Jctooer 4, 1989 

5amol2 ~ame: CITY TOMBSTONE '3 
Station: 
Date 5amoled: 07/31/89 
Ti~e Sarnpl~d: 03:08:00 

Scecial P~oce~sin~ 

Ail sa~ple5~ including c~ain -of -cus tcdy, will ~e di~posed af within 60 days unless 
a ~Save Sample" fcr~ is received ~y the Chemistry L3boratory. 

X Totil Re~oyerable 

Di55alvEd (Filtered) 

Other: 
Com~ents: a TEST NOT ~UN - TOTAL CYANIDE LESS THAN DE!ECTION LIMIT 

FaR FREE CYANIDE JF 1:~ ]q/l BY TITRATiON METHOD, 

-- ANALYTICAL RE3ULTS --

DAT~ 

~B ~ RE?ORTED :OMPDUND 

6844 !O/04!89 CYanide, Total 
10/04/89 Cy~nide! Cirect rik~ 'Free 

104/89 Nitrite /NitratE Tctal 
~O!04!89 Alkali~ i ty ~ Tot;l 
!O/04!89 TDtal Ki~ldahl Nitrogen 
10/04/89 Sulfat2 
!O/04/89 Total Jissclved Solids 
10/04/89 CirbDnit~ 

10/0' / 89 Bi[ar~onat2 

10/04/89 Chloride 
iG/04/S9 
10/04/89 
10/04/89 
10./04/89 
10/04/89 

0 04/89 

Iran 
Potassiua 
I'lercury 
Magne:iu] 
~angan e=a 

Sad iUi. 
SD~ ~LL INOR6ANICS 

10/04/89 * ~lkaiinity, Totai 
10/04/89 ; Alkalinity, Phenol. 
tO/04/89 l ~r~enic 
10/04/89 l Barium 

r tl.{ 04/89 
U Q4/89 

lOi04/89 
10/04/89 
10/04/89 
10/04/89 

;o{04/89 
'-/04/89 

10104 /89 
10/04/89 
1:)/04/89 

i Ccd!iliu~ 

* ~alciur. 
; Chloride 
* Chromi:!~ 
l Cooper 
l ~luoride 

l Hardness 
l Iron 
I ~e:d 

RESULT 

1)gfl 

3,34 ]g / : 

Can:elled 
< 2 ~cr!l 

188 ~o/l 

CCince!led 
Cancelled 
3.0 
CancElled 
Cancelled 
Canc~Eed 

Cancelled 

154 
/ " \ I. 

0.014 
0.26 
< 0.0005 
33.8 
3.0 
-( 0.010 
< 0.10 
0.43 
~57 

0, :)8 

Giql i 

!Jg/l 
ngi 1 
r.gll 
!!Igil 
mgll 
iligll 
rngil 
:lgll 
'lJgll 
::10/1 
I]GIl 

I)oil 
!l!gil 
:'9 fl 

MET~OD FOR DET. LiMITS METHOD ~OR 

NUMBER 

720 
718 
630 
410 

945 

~ATERS 

EPA 335.2 
Std ~12th ~i2C 

EFA 351.: 
EPA 37:.2 

t), 1 ;~ g / l 
(\ 1 .... ;. 
0.:0 Jo -~/! ~!A 

2.~ 3g/1 ~/A 

J .05 ~g-~/! ~/~ 

10 loSD4/! ~/~ 

70300 EPA 160.: 10 llg/! N/A 
44:' Calculation 
~40 Calculation 
940 Std Meth e07C 1.0 mgtl NiA 

SOLIDS 

134511046 EPA 220.7/236.1 0.10 ~g/l EPA 3010/2~6.! 30 
937/935 EPA 258,1 0.50 ~g/l 

71900/71890 EPA 245.1 O .0005~g;1 

927/925 EPA 220.7/242.1 O.~OO )g / l 
1055/1056 EPA 200.7/243.1 0.050 ~gjl 

929/930 EPA 200.7/273.: 5.0 mgfi 

410 

100211000 
1007/1005 
lC27/1025 
916/915 

940 
1034/1032 
1042/1040 

9~: 1 

900 
1045/1046 
10~l/10<l9 

927 1925 

EPA 310.1 2.0 mg/l 
EPA 206.2 0.010 ~g/l 

EPA 200.7/208.1 0.10 Bgil 
EPA 213.2 O.0010mgil 
EPA 200.7/215.1 1 ~g/l 

Std ~eth 407C 1.0 ~gil 

EPA 218,2 0.010 ~gi! 

EPA 220.1/220.2 0.010 !gfl 
EPA 340.2 0.20 mg!l 
EPA l30.2 10 Ig/l 
EPA 200,]1236.1 0.100 ~g!! 

EPA 239.2 0.010 3g/1 
EPA ~OO,7!24:1 1 o. ~oo ~g/l 

EPA 200t7/2~3.! 0 . ~50 ~gj! 

EPA 3010/258.1 ~ 

~PA 7470 ,i ;"; 1: ......... ' 

EPA 3010/243.1 
EPA 3010/273.: 50 

] g f~q 

~gik~ 
,nqi ~ g 

ng/kg 
~gfkg 

!~gikq 

iewed ind Aaoroved: 
!. as 5. Davis ! ~anaoer (/ 000332 
.; -- -.:: - . 



ARIZONA DEPARTMENT OF HEALTH SERVICES 

DATE . 
~~B ~ REPQRTED 

:6844 10/04/89 : ~er:~r~ 

CO!~POUND 

1C/04/89 t Nitrite/Nitrat2 Total 

i Silver 
10/0'/89 I Scdiu~ 
10/0¢/89 t Specific Conductivity 
10/04/89 t Sulf~te/EOt 
10/04/89 t Total ~issolved Solid 
10/04/89 * Zinc 
10/04/89 :alc:urn 

State Laboratory 
Jon M. Counts, Dr. P. H., Assistant Director 

1520 West Adams, Phoenix, Arizona 85007 
(602) 255-1188 

-- ANAL~TICAL RESULTS --

iESULT 

-( ;).OOO~ mgil 

;,55 
< :) , :)05 

<: 0 I :)0 ~ 
14,: 
319 
Cancelled 
226 
< 0.05 

illgii 
;;g/ ~ 
umnDS!Ci:iL 

mq/l 
mgt! 

':~Tr,O Ci 
.... , '..i ........ 

~IUMPER 

71900/71890 EPA :45.1 
EPA 353,2 

403 EP~ 150.1 
11~7!1145 EPA 270.: 
:077/1075 EPA 272,2 

~OR ~4ATERS 

~). ,l005mgi 1 
~);:O ]q-J{!l 

·~II 

JU 

O.J05~q/l 

').)01 "oil 
929/930 EPA :00.7/273.1 5.0 gall 

95 :PA 1.20.1 
945 EPA 375.2 

ErA 160.: 
EPA 289.1 

!I' .:.. '~ 

:0 
0.05 

.• gS04! I 
J!l gil 
19/1 

~E~HOD FOR DE7. LIMITS 
2~L~DS 

Cailcell;:~ 

70300 
1092/1090 
916/915 ~PA ZOO.7!:!~.1 t .g/l EPA 3010/200.7 2 

000333 



Nc 

ARIZONA DEPARTMENT OF HEALTH SERVICES 

DUBOIS ~J. 
ADEG-S~O 

4040 E~ 29TH. ST. 
TucsaN~ ARIZQNA 85711 

State Laboratory 
Jon M. Counts, Dr. P. H., Assistant Director 

1520 West Adams, Phoenix. Arizona 85007 
(602) 255-1188 

TYPE OF SAMPLE: WATER 
Custodv: Y 
?r:crity: : 

All samol es, including chain-oi-custodv, will ~e disoOS2d at wit~in 60 davs ~nle5s 

• 'SaYe Sai'lple' form i: received bv the :hemlstr; :'aboratory. 

]c:oner 4. 1989 

Sa~p12 Name! TO~BSTONE RESERVO IR 
Stat:on: 
Date 5arnole1: 07/31/89 
Time Sampled: 03:38:00 

Di~~D!YEd (Filtered! 
L~=Ci:ate/£? ~O!{ 

Other: 
Comments: i TEST NOT RUN - TGTAL CYANIDE LESS THAN DE~ECTION LIMIT 

FOR FRE~ CYANIDE OF 1.0 ~g!l BY ~ITRATrON ~E~HOD. 

DATE 
CJMPGUND 

16845 10/06!89 ~yanide! Total 
:0/06/29 Cyanic2~ Direct [;k~ '~r2E 

J/06!99 ~itrlte!Nitrata Ictal 
10/06/89 ~lkalini ~y~ Tatal 
10/06/89 Total Kj e!dahl ~itrogen 

10/06/89 Stilf ;te 
10/06/89 rotal Di~5Glved ~olids 

10/06/89 ~arbonit2 

:0/06/89 3i~~rbDnat? 

to/06/S9 Chloride 
10/06/89 Iron 
10/06/89 
10/06/89 

Pctas~ium 

:1erCUfY 
10/06/89 "agnesium 
10106/89 Manganese 
"'/06/89 Sodiuli 
) '01 In" 1·.Olt; i. .. ·aiC:Ui1'l 

SDW ALL :NORGANICS 
10/06/89 : ~lka!i~itv! Total 
10106/89 ; Alkalinitv, PhEnol. 
iO/Ob/59 t Arsenic 
'106189 * Barium 
./06/89 • Cadmiu~ 

10/06/89 ~ Cilcium 
10/06/8? 1 Chloride 
10/06/89 * ChrGffiiu~ 
10106i89 

"t 06/89 
106;89 

10i06/89 
10/0b/S9 

: Cooper 
~ Fluoride 
t ~ardness 

~ I f !Ji1 

10:06/89 t M~gnesi~ffi 

-- 4NAL~TICAL ~E2ULTE --

RESUL7 

< 0.04:' 

< 0.10 JiQ / 1 

0,08 ~gil 

13.7 (~gil 

, , 
\. ~ 

~10 

Cancelled 
Cancelled 
( o .~ 

Cance 11 eo 
Canc:!lleri 
Cancelled 
CanceLled 
Cancell~d 

172 
,. ,., 
.... L 

< 0.10 
< 0.0005 
58.4 
, ., 
l. i 

< O. ()10 
< 0.10 
<: 0.: 
i90 
<: 0,:0 
< 0, ')10 

i1q!l 
.. ,.. I ~ 
",I'JI.i. 

mq/: 
;lOn 

mg/l 
~Q!l 

;;iO/l 

~g!l 

mg/I 
mg/l 
mqil 
:neil 
llQ/l 

mgil 

STORE: ~E~HOD FQR DE:. LI~ITS ~E7HDD ~OR JET. LIMITS 
~ATERS FQR :~ATERS £GL!DS ~QR SOLIDS 

720 
7!8 Std MEth 412C o.! ~ a /l Std ~eth 41:C J,. mg/kg 
630 
410 EPA 310.1 
625 EPA 351.: 
q!~ EPA 375.2 

70300 EPA ~60.1 

44~ Cal elation 
4~O Calculat~on 

0.05 ~g-~!! ~/A 

10 !gS04/: N/A 
10 :~g! 1 ~UA 

qao Std ~eth 407C 1.0 mg/l ~/A 

!04~jl046 EPA 220.7/2!6.1 0.10 mg/l 
937!93e EPA 258.1 

71900/71B90 EPA 245.1 
0.50 ::;g/: 
O.0005mof! 

EPA 3010/236.1 ~0 

EPA 3010f258.l ~ 

EPA 7470 O . ~5 

!llq/f;~ 

'ngfkg 
:l!g / kg 

927/925 EPA 220,7/242.1 O.~OO mgtl EPA 3010/242.1 50 ~g/ kg 

1055 /1056 EPA 200.7/243.1 0.050 19/: EPA 30101243.1 agikg 
929/930 EPA 200.7/273.1 5.0 9gfl EPA 30101273.1 ~v sg/kg 
9~6j915 EPA 200.7/215.1 1 mg/l EPA 30101200.7 2 ~g/kg 

410 EPA 310 .. : 
EPA 310.~ 

1002/!000 ~PA 106.2 

2.0 mgil 
2.0 mgi~ 

0.010 :!gi! 
1007/1005 EPA 200.7/208.1 0.10 ~gf: 

1027/1025 EPA 213.2 O.0010mg/! 
916/915 E?A 200.7/215.: 1 ~gil 

940 Std "eth 407C 1.0 ~g/l 

1034/1032 ' EPA 218.2 0.010 ag/~ 

1042/1040 
Q~' 
: \J,j. 

l045il046 
!051 i l049 

EPA 220.1/220.2 0.010 ~g/I 

EPA :40.2 0.20 /;g/l 
EPA 130.2 10 mgil 
EPA 200.7/236.1 0.100 ~g/! 

EPA 239.2 
927:925 EPA :00.7/242,1 0.500 ~gjl 

000334 



ARIZONA DEPARTMENT OF HEALTH SERVICES 

State Laboratory 
Jon M. Counts, Dr. P. H., Assistant Director 

1520 West Adams, Phoenix, Arizona 85007 
(602) 255-1188 

-- ~NAlYTICAL qESULTS --

JATE ~TORET ME!~OD ?OR DE~, LIMITS ~ETHOD FaR ~E~ , ~~M!Te 

~B ~ ~~~:RTt~ :C:~PCUt{D qE3U~ 7 '~U~1BER :~ATE~S :c~ 'J~;E~~: SOL:DS :~~ 30L:DS 
1[-6-8::.,---------------------------------------------------------------------------------------------------------------------------------------

1;, 10/')6:'89 % 'anqa.~2s~ 1)l t:~ ~a/: _:)5Si!OS~ ::~,t1 =(l~),;/:!~,: ),.:50 ~~I' l 

/06i89 : Merc:.lry < ~)t0005 :3g/1 7190{~/7!89(; E?~ ·2~~.: ~),:)(H)~~g/l 

~0/06/89 ! ~itri t ~ !Nitrat2 Tatal 
10/06/ 89 * pH 
10/06/89 ! Selenium 
10/06/89 * Silver 
10/06/89 I Sodium 
10/06/89 t Specific CCGcuctivity 
10/06/89 l SulfateiS04 
10/06/89 * Tctal Dissolved SG:id 
10/06/89 • linc 

ane Apprcved: 

< ;) 1;)05 
-< 0,:)01 
-::: 5.0 
345 
Canc:Iled 

,~Gi 1 
~oil 

~ahos/cu2 

207 mg/l 
< 3,05 ~g/l 

403 
1147/1145 EPA 270.: 
107711075 EPA :72.2 
929/930 E~A 200.7/273 .! ~r~ : g/! 

95 EPA :20.1 
?45 EPA 375.2 

70300 EPA !60.~ 

109211090 EPA 289.1 

1 i\ '~[]S04/! 

10 !lg/1 
0. :)5 ~g/l 

000335 
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058503 

Groundwater Quality Protection Permit 
&l1f-Mon'itoring'Report Form 

SPEC:J.AElIIIO. 
Arizona Department of Health Services 

ab Nama &. AddfP'3~ LABIOI 0002 
NO, ~~~~~ __ ~ 

Arizona Testing Laboratories 
3 1 ~J est ~1 a dis 0 n 
Ph nix, Arizona 85007 

Facility Nama &. Mailing Addres3 

P 8 R ~'1 i n era IS, Inc, 
Attn: Gary Lindroos 
p, O. Box 370 
Tombstone, Arizona 85638 

SIOft1 Paramolor 
Numb4r Laboralory Anoly,lo AHull1 

Arsenic • ! 
.. 

Chromium 

Mercury 

Nitrate(~~) 

Selenium 

Silver 

Fluoride 

inc 

201002, 0.· 010 
P01007, ! 
?01027,J 

P01034, II 
PO 1 OSl, "1 r-----O-.-O-1-0--'--l 

P71900, ( O· 001 
P00620, 9· 9 
POll';7, 

POlOn, 

P009S1, 

P00410, 

P00916, 

P00940, 

P0104 2, 

P00900, 

PO 1 045, 

P00927, 

P01055, 

P00403, 

P00929, 

P0094S, 

P00500, 

P01092, 

-( O. 02 

74· 
34. 

1 9. 

7· 7 
, , 

AOHS Permit No. G-0020-02 

Sample LocatJoii Tomb s to ne Cit V '.~e: 

, SAMPLE COLLECTION INFORMATION 

I ~ Groundwater 0 Vadose 0 'Nn~lo Stream 0 Pend 
OOthar __________________________________ __ 

S ''''P'. 0 .1. _0=-=5-".1....;3::....;..1",,1_8::..=..9 ___ $ .",p •• Tim. ",,2=-,,-: --'l __ J=---=J--'.:....;r.1...;., ,.:.'_ 

Ototn to War., __________ F •• I b.low '.lind lutfaca 

,a/aun"....., ... ' S~mC't.a Only} 

Parameter Coda: P72019 

CclleC!Cld 8y: 

?ar~.t" H.lme" 

Endrfn l 

Lindane' 

Mett-.oxyChlor I 

Tox<!phena l 

2,4-0 1 

2,4,S-TP Silvex' 

TTHM> 

A ad:um-226/228:Jt 

Gross/\lpna. Toc 

- Count Error~ 

Beta Activity!> 

Casium-134 !> 

lodine-131!) 

Strontium-gO/09 . 

Tritium!> 

Uranium!> 

'Units ;Jro lIn!1 
b Unil $ oro pti/l 

$to,ot per»m.t., 
Laboratory AM"yol. 'hwll2 

~umb.r 

I P:;9390, 

II 
, P39782, 

I P39480, 

I' P39400, 

P39730, 

" 

P3904S, I 
P82080, , 

Q n 
o .1J 

, 

~I--
I :~ : ~~:',' " l_,,l;rYI-.f7::~:'--;':{ .... :-.(:-_ ----

I
t '- ·c ., , ' ' 

POl 502, . 1--f+Jh I~~ . .-_I _V,;,...' _1:_:-,1.,,",-') 
r- IVD!! 'I . 

P03501, . .... 1 19Bj 
P28414, ! Ct. '<'D",O' 

""- :J$; , . ~. OfJI 
· .. //\ ;"':," 'c- "'Q ' 

I \ ' f'11 

"': t.' !'If ')" ' , . , I 

P2!3301, 

pal082, 

P02126, 

P22706, 

000336 
= less than the detection limit given 

fJ J r:opi~~ of comploted (Offn 10: 
ona Dcp~'lmonl 01 HC.1!:h Se'vir:c~ Comrnent:!: ----------

,\nol y~ l~ DJto ~" - : :~~ .. 
./1:1;J / 'j 
//\I / ;i / cc 01 Wasto and VIator Oualill M')r.\!. 

npli:tnr:o Sc(lion ,\nn!y:Jt -.-.L....,.~~b,.:.;---, , 



-- - ,- ~ 

" 
I :;. ~ ~ , '::'i:~ ~' ~~JUlI - - i( l:;. 

• i!Jii 
,c ~ • .1il: ~ iii;, , i1IiJ;; 

~ Groundwater Quality Protection Permit 2\- . 
t~ ~J &llt-Moniloring- Report Form w 

658507 Arizona Department of Health Services "J °6 / nO (8; 
S?£CI).(EII /10, DA TE REC'O AT l-" a 

lab Nama &. Address LAO 10 I 0002 NO. G-0020-02 AOHS Permit No. 
Arizona Testing Laboratories 
181 ¥lest i1adi son Sample location TO;i]bstone (' ; • ' I \oJe 1 : . I ~ 

I" , :.. \ ; ' I 

Ph ue nix, Arizona 85007 
SAMPLE COLLECTION INFORMATION 

Facility Nama &. Mailing Address d Groundwater 0 Vadoso 0 \Vo!lte Stream 0 Pond 

PBR ~linerals, Inc. CJOthor 

S 
Attn: Gary L i ndroos S.mpl.O.e. 06/07/89 S.rnpl. Time 1 1 :()O c..~. 

-P. o . Box 370 0.,,1" 10 Wife, F ••• b.low lind ,utile. 

Tombstone, Arizona 85638 to,oundw.let Samol •• Only) 

Parametor Code: P72019 

Collectad By: 

pH S Use Only I 

1 1 I I I 1 I ill I I I I I I 1 I I I I 1 I I 11 I I I I I I I I ! 1 
pic! I I I I I I I I I I I ! I I I I I I I I I I I II I 
Paramol.r H.am.· 

Slorrl Plramol., Stor,l Paumallr 
Ubonlory ,.I..,.,y.,. Ruulll Hum!>.r Ltborlltory Ana/yol. RHult1 Pan",.t,r Ii.lme· Numb., 

!Arsenic .. P01002, I 0,·010 Endrin 1 
I 

I P39390, , 

~~ .. POI 007, · , lindane' P39782, , 
.. P01027, · , i MethoxyChlor' P39480, , 

lc lromium .. POlO34, , Toxaphene~ P39400, , 
lL..ead .. P010S', o ·0097 , 2,4-0· P39730, , 
Mercury .. P7l900, < 0 00 l' , 2.4.S-TP SiJvex~ P39045, , 
Nitrate(N) POO520, £",10 1'~ , TTHM" PB2080, , 
C::"I"n;, .m P01l47, 

" 

'v · · , , , 
pilver · pOlOn, < 0 02 , C:vilnicie To 1 , < o . 01 , 
:Iuoride POO9S1, I r.'1i'lnide Fr pp , < o . 01 , 

, , , I , 
~Ikalini!y POO410, , 

~ 
I 

~J 
POO916, 76 . , , 

~ POO9.JO, 36. , , 
~o pper · P01042, , , I I , 
~ardnoss I POO900, R adium-226/22B~ Pl1S03, I i< ,~. C F 1 'IE D • , f . _ 

e 

Iron I 
POI045, GrossAlpha. Tot

C P01S01, · I , , , 

~0m POO927, 20- , - Count Errort> P01502, lI1D V 2 1 NRC) , 
lA a",~ ~e · POI055, , Beta Activityb PQ3501, 

A. 1"\ r ' I 

P00403, 
, 

Cesium-134 b P28t\ 14, en:,,:>,), '1,:' '" 0 W (~ 7·8 , , '. •. l.. . ~; . I 'r :- -p ... __ -
podium P00929, I 

I 

lodine-131 b ", " , . :,)1'/ 
: , P28301, , 

ul/ala P009 ·15, 

II 
Strontium-90/89" POIOB2, I .. , ' . , { 

rOS Tritium b I 
, 

'. ~ POO500, , P8<: 126, 

I 
, i 

ti1C-() I POI092, Uraniumb P22706, I ! 
· , ' " 

, 

Un it $ ara mall unless otharwiso nOlod. 'Units aro poil 
000337 "Units Jro pCiil I 

i 

rJ::! copics 01 compllJlcd lorm 10: n - 11" IQ Q I 

Commonts: 
AIlBly~ls DalO :, ..: ' , , ' - ! onol Dcp;lflrnan' or Hc~1111 Ser'/iCC5 d!{JJ/ e or W,l~'O and '.'Ialor Ou~lil:, 1.lrJrnL i 

r rl i~nco S~clior1 
, - I 
i 

!\ (1nfy~1 ~ I 
rn 20,1 

I / ' 





, " ' .. ..: :: 
. ' t) 

- ----------------- ----- - ----. ~ 

.. t , ~ . ", . 

; , ,,: , 

GROU· ' : ~,7:::~ QUALITY ? KOT:::7"~ON 
?erm ~o. G-0020-C2 

Irp)~~ [! fit? [[~roJ' 
~J..> 

:Y 

JAN 2 6 1939 
STAiE OF A.RIZONA 

:] - :" ADEQ-OWQ 
PERWt~PLlANCE SECTION GROUNDWATER QUALITY PROTECTION 

PART I. AUTHORIZATION FOR FACILITY OPERATION SUCH THAT GROUNDWATER QUALITY 
OF THE STATE OF ARIZONA IS NOT ADVERSELY IMPACTED. 

In compliance with the provisions of A.R.S. 36-1851 ~~; A.A.C. Title 
9, Chapter 20, Article 2; A.A.C. Title 9, Chapter 21, Article 4; and 
conditions set forth in this permit: 

Facil ity Name: 

Grand Central Leaching 
Land Owner: 

Tombstone Devel 0 ~ent Co. 

Lessee/Operator: 

PBR Minerals, Inc. 
950 Skyline Drive 
P. O. Box 370 
Tombstone, Arizona 85638 

is authorized to operate the Grand Central Leaching facility located 
approximately one (1) mile south of Tombstone, Arizona, in Cochise County 
over groundwater of the Upper San Pedro Basin in Township 20 South; Range 
22 East; Section 11, 12, 13, 14 - Gila and Salt River Base Line and 
Meridian. 

---, 
This permit shall become effective on the date of the Director's 
si gnature and s ha 11 be vaT, a tor the 0 pera-ti cn-a 1 1 i fe of the fac i1 ity 
provided that the facil ity is operated and maintained in compliance with 
the specific conditions, general 'conditions, infonnation do,cumented or 
referenced in PART I, II, III and IV of this Permit, and the Groundwater 
Quality Standards and Aquifer Water Quality Standards are not violated 
(PART V). 

J. Michael Ashworth 
President 
paR Minerals, Inc. 

Signed thi s ;<oA day of 

_J.;:;.."'w.;..... -=.:'<:.-"_"-+] __ 19 fL 

Mill er, 
Director 

Arizona Depar~ent of environmental Quality 

Signed thi s to tiday of 

:r();F\uQ.r~ 19 ~ 

000338 



Page~ of 29 
GROUI. .AT~R QUALITY PROTECTION 
Permit No. G-0020-02 

ART II. SPECIFIC CONDITIONS (R9-20-208.C.) 

A. Containment/Disoosal Reouirements 

Ii , A. 1. Containment 

The permittee is authorized to operate a hydrometallurgical 
precious metal recovery facility utilizing the cyanide heap 
leach process. Components of the facility's operation shall 
include an impervious lined leach pad, impervious lined leach 
solution containment ponds, a final recovery circuit, a lined 
neutralized tailings disposal area, an impervious lined 
cyanide mixing and container rinsing area and a storm water 
diversion system. The facil ity shall be constructed and 
maintained in such a manner as to prevent discharge of 
pollutants to the land surface or subsurface which may have an 
adverse impact on groundwater. 

-11' 11 . . I a. Heap Leach Process 

11. fj. I. b. 

Material (ore) to be processed at the facility shall be 
from on-site mining activities. It is anicipated that 
the mining will produce 350,000 tons of ore per year 
which will be processed by the heap leaching method. 
Crushed ore shall be loaded on an impervious lined pad 
and leached with a dilute solution of sodium cyanide with 
an expected 500 gpm circulation rate. npregnant n leach 
solution is treated for recovery of precious metals then 
returned to the leaching circuit. There shall be no 
surface or subsurface disposal of leach solution. All 
leach solution shall be contained in impervious devices 
and recycled within the process. 

Leach Pa c Design with Leak Detection/Collection 

The leach pad shall cover an area of approximately 
200,000 square feet (4.5 acres)~ The leach pad will be 
divided into four (4) equally sized segments by the 
installation of two (2,-root high berms which run north 
to south across the leach pad. The segment berms will be 
installed to assist in drainage . and removal of leach 
solution by placing a six (5)-inch perforated HOPE pipe 
running along the toe of the berms. The entir~ will 
be graded from southeast to the northwest. - -The leach pad shall be lined with a flexible synthetic 
membrane which wil~ be p~a:e~ over a co~pa::e~ :~ay 
subliner. The compacted clay subliner shall have a 
minimum thi:k~ess of ~wo (2)-fe:: ~~= shall be com~ac:e= 
to a minimum of 95 percent of maximum density as 
determined by ASTM 0698 Method. The frequency of the 
field density test shall be not less than one (1) test 
for each 500 cubic yards of placed subliner material. 
There shall be at least one (1) field density test for 

/~,{ 

o'~l.ll 
f,/~ -

£ f~ ~/l.', 
1"'" ( , 
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each lift of subliner material placed and compacted. 

Written records shall be maintained for each construction 

day, covering the subject construction activities. The 

written records and reports shall be in accordance with 
the respective Quality Control (QC) Procedures Plan as 

submitted and do~ed in the Notice of Disposal frre 
ari"d shall include results of all tests conducted~~ 
original records of all daily construction testing shall 

be kept on-site and available for Departmental review. 

The leach pad leak detection/collection system shall 

consist of four (4) perforated two (2)-inch HOPE pipes 
bedded in sand and gravel fill ed trenches running beneath 

the toe of the segment berms on the south side of the 

berms. The HOPE collection and conveyance pipes shall be 

plumbed to the leak detection manholes located on the 

north edge of the 1 each pad. All sand and gravel 
util1zed 1n the leak detection system shall be approved 

by the liner contractor. 

The 40-mil flexible membrane (FM) leach pad liner shall 

meet QF=exceed the National Sanitation Foundation minimum 

material properties (NSF Standard 54). ?rior to 
installation of the FM liner, the lining contractor shall 

inspect and verify the subgrade to be a continuous smooth 

surface free of rock protrusi ons,' nested gravel s or other 

abrupt irregularities and that proper compaction has been 

achieved. Field seaming shall require a minimum overlap 

of six (6) inches for adjoining FM sheets and shall be 
seamed using industry standards. All field seams shall 

be tested by the Air Lance Method. Destructive shear and 

peel-test (ASTM 04545 6.1.2. ando.1.l.) shall be 

performed by an independent testing laboratory on field 

seaming every 500 1 ineal feet of seaming. The authorized 
installation contractor or the field service 
representative shall provide written certification that 

states installation of the liner system was performed in 

accordance with the manufacturer's recommendations and 

~ndus:~y s:andarcs. Liner ins:alla:ior. shall be 
supervised by a liBing contractor or field service 
representative which has more than five (5)-million 
square feet of successfully installed flexible membrane 
l~. - -

Solution Storage Ponds with Leak Detection/Collection 

solution from the leach pad to the pregnant pond shall be 

located in a flexible membrane lined trenc, capable of 

containing and draining leach solution to the pregnant 

pond in the event of pipe failure. The PVC pipe shall be 

.protected from the sunlight. The PVC pipe Wh1Ch shall be 

used to transport the neutralizing solution from the 
leach pad to the neutralization pond shall require the 
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same protection as required for leach solution plplng. 

All pipes transporting leach solution from lined 
containment areas shall require the same protection as 

stated above. 

The solution ponds, pregnant, barren and neutralization 

shall each consist of double liners of a flexible 

~mbrane material which is sunl ight resistant. The 
solution ponds shall have a total capaclty--o-f 1.3 million 

gallons with maintaining one (1) foot of freeboard. The 

solution pon~ shall have a liner system consistinLQi.... 

four (4) layers;. first, a primary flexible membrane liner c: 
with a minimum thickness of 30-mil; underneath the C:: . 
primary liner shall be a geotextile drainage net for the -

1 ea k detect; on system. The underl i ner sha 11 be a /. ... 

flexible membrane liner with a minimum thickness of 30- ~ ·} 

mil. Underneath the flexible membrane underliner shall;:.z: 

be a two (2)-foot thick clay subgrade which shall serve \: ,1 

as further protection against solution leakage. 

The bottom of both ponds shall be sloped to a gravel
filled leak detection/collection sump which shall be 
placed in between the primary flexible membrane liner and 

the flexible membrane underliner. A 12-inch HOPE pipe 

shall be plumbed to the leak detection/colleC!lon sump 

and shall extend to above tne·crest-elevatlon of eacn 

pond to provide access for the detection and sampling_of 
any fluid in the sum~ Geomembrane nner--rnsTa-llation 

and field seaming tests as described for the heap pad 

liner installation shall be required for pond liner 

installations. 

Product Recovery and Spill Containment 

Precious metals contained in the leach solution shall be 

recovered in the extraction plant. Leach solution in the 

pregnant solution pond shall be pumped to the extraction 

plant and then into the barren solution storage pond. 

The ext~action plant c;ea shall be sloped to drain to the 

barren solution storage pond. The concrete floor of the 
extraction plant shall be designed to drain to a cement 
sump pi ped to conduct fl ow to the barren sol uti on pond. 

The cement floor structure and sump drainage shall be 

capable of draining all solutions being processed within 

the extraction plant. 

The waste product (leached tailings) generated by th~ 

heap leach processing shall be rinsed and neutralized in 

place on the heap leach pad. Tailings shall not be 

removed from the hea p 1 each paa until neutra TTi"ed to 
contain less than 0.45 mg/K; cyani~e as per :he weak-acid 

dissociable (ASTM Method C) analytical test method. 
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IL ;: -I. e. ira ns ferri n~o..Ln..e_LLtr.aJiz.e.Lt.a i 1 i ngs from the hea p 1 each 

pad to the spent ore disposal area shall be exercised 
with care to avoid spillage and sllall be supervised ..Q.y 

PBR, Inc. management. The neutralized tailings shall not 

Jf. A (I, f. 

. be removed from the clay-lined spent ore disposal area 

and shall be stacked to prevent sl umpi ng and shall not 
allow discharge of any material or fiuids to the land 
surface or subsurface. 

The spent ore disposal area shall be lined with a 

~ompacted c1 a y 11 ner ~ a m!.D.irlJJJILthic..kn..e.s..L.oJ_tw.o-L2J:

feet and shall be compacted to a minimum of 95 P~~J 
maximum density as ' determined by ASTM 0698 Method. The 
frequency of the fi el d densi ty ten sha 11 not be 1 ess 
than one test for each 500 cubic yards of placed liner 

material. Written records shall be maintained for the 

liner construction activities. The written records and 

reports shall be in accordance with the respective 
Qual ity Control (QC) Procedures Plan as submitted and 

documented in the Notice of Disposal file. The original 
records of all construction testing 'shall be kept on-site 

and available for Departmental review. 

Storm Water Protection 

The entire facility site shall be protected from storm 

water run9]f associated from a 100-year/24-hour storm 
water event (3.75 . inches) by a seri es of surface wate'r 

diVers10n devices constructed to prevent any runoff from 

entering the processing site ' or spent ore disposal 
area. All 1 ined areas shall be capabl e of containing a 

lOO-year/24-hour storm water event which will land on the 

lined areas. The ~regnant and barren solutiQn ponds 

shall have a normal operating capacity While maintaining 

a one (l)- foot "freeboad. On1 y duri ng preci pH-aTlon-- ' 

events can th~ne-rrr-:foot freeboad be exceeded and at 
such time the storm water back-up pond shall be used to 
store excess solution. The storm water back-up pond 

shaii require an impervious liner of a flexible membrane 
material with a minimum thickness of 30-mil with a two 
(2)-foot clay subgrade. Liner installation procedures, 
testing and record keeping shall be the same as required 

for the construction of t~e heap le=ch p=~. The storm 

water back-up pond sh~ll not be used d~~nQon~ 
QEeratl0ns; lt shall only be used during or after 
precipitation events wnlcn cause solutlon leveis In the 

S 0 ' u· " G ... PO n c s ~ 0 0 x co <> A -" <> 0 n 0 ' i \ ':00- T" r '" 0 o· ~ a ,; 
I;", II \00 ... __ \,.; ",",,1_ 1_ '\_/-, . "" . __ v '_ 

- operating level. Solution collected in the storm water 

'Sack-up pon~ s~a11 be in~ro=uced ~ack in~o ~he leac~in; 

circuit. In the event solution in the storm water back
up pond cannot be reintroduced back into the leaching 

circuit within ten (10) days, it shall be neutralized to 

contain less than 0.20 free cyanlae and ~ransferred to 
.;;. .. /'!t, .. \ 

the neutralizatioYJJOnd. A wQ..tten log shall be kept r...,. h./~. " 

? J fl ' r. ' ( ' < /1 u jI "r:. {., ? 
t.v" .. ~ .J~t t..t~ I ·~. ! IS" !~''' l'- ,j-" ' tJ' ,.,\ 1 , ~ .. . 
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daily available for Departmental review of solution 

e~ and l~l]g the storm water ~ack ~'up pond. 

Chemi cal Storage 

Sodium cyanide used in the leaching process shall be 

stored in "air-tight" drums in the cyanide storage area 
wh i ch shall have a concrete slab with six (5)-inch 
curbing and shall have a drainage system with an outlet 

to the barren solution pond and a canopy to protect the 

drums from sunlight and weather. 7f fresh water rinse pad 
sha II be 1 nstall eo for washdown of the chemical 
containers and shall consist of a concrete slab with a 
six (5)-inch ~urbing which has a drainage system with an 

outlet to the barren solution pond. Empty chemical · 

containers which have been triple rinsed shall be stored 

on-site until either returned to vendor or an approved 

landfill or recycling center. A sufficient stock of 
hyeochlorits shall be maintained on-sit~ for"tne purpose 

of neutral izing any cyanide in the-ev·ent -i ' spill occurs 

out sid e t rI ear eas 0 f" li ned con t a i nm e n t . 

Domestic Sewage Disposal 

Only nonresidential structures shall be built on-site to 

serve as an analytical laboratory, offices and storage. 
Domestic sewage disposal shall be by means of Cochise 

County approved septic tank systems. All analytical (('t~". :-{ +"t 

samples shall be returned to the leachi'ng circuit so that "",,-/.{ J 

no di scard of anal yti cal sampl es are to (fie' and surface {, I . 

or subsurface. "'·'UiJ. 

1LIT. 2. Unauthorized Materials 

JIIt,Lb. 

Materials authorized to be disposed of. in all septic 

tanks shall be typical household sewage and shall not 
include laboratory materials, motor oil, gasoline, 
paints, varnishes, solvents, pesticides, fertilizers or 

other ma:erials not generally ass~cia:e~ wi:~ toilet 
fiushing, food preparation, laundry facilities and 
persona 1 hygi ene. 

No commercial ooerations util izing hazardous materials or 

creating hazardous wastes shall dispose of such materials 

into these systems. 

JJ. 11, ~. Opera:ional ?ra:tices 

a. 

(- J VV <)1 Ii 1-

t"''''-r) (I ... h ,\'",,,~ /~ 

Ifr Well ~2 shall be ~umped as continuousJy as is 
practicable. Any mechanical down-time shall be minimized 

by, expeditious repairs. This well shall be utilized as · 

the main source for the facility,'s water supply to 
encourage con:lm:al ~umpin;. 
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Adequate supervlSlon and operation shall be performed to 
ensure that all employees of the facil ity are aware of 
and understand the containment/disposal requirements of 

~ _" T=·,···-__ ._ E.AR.T.· . 
,,~~ 

17. H, 4. 

All employees shall be r:.e_quJxe,d __ to attend a cyanJde 
_?_afetyand··' first..:.....aJ_d_ s_emLnar offered- on-site by the 

. chemical supprrer or the Arizona State Mine Inspector 

Discharge Source Limits 

J). {' ,Lj, a. There shall be no discharge of pollutants that violate 
the State of Ari zona Groundwater Qualjty_Standards 
(A, .• Ji_~_S_. -~~, et seq.-L---. ---- .-

Jj . !I . il, b. 
(I" oV R I f - /1 - yo /-..---;r.-J-;;~_ ) 

Analyical sampling aliquots shall be returned to the heap 
leach solution circuit and shall not be disposed of on 
the land surface or .subsurface. 

](/1 . 5. Leak Detection Limits 

{h ~ Any fluid collected at the leak detection/collection sampling 
'vv~. ~ :,u" --} poi nts shall not exceed a pH of 8.5 or s how the presence of 

- free cyanide in excess of 0.20 mg/l. 

Modification 

This permit is issued contingent upon the above conditions. 
The permittee shall give gO-days advance, wrJ.:tten notice to 
the Department o_!.-.3~y modTfication to the above facil ity. 

Other Laws and Rules 

The issuance of this permit does not waive any federal, state, 
county or local government rules, regulations or permits for 
which this facility may have to comply. 

Monitoring Reguirements, Record Keeping (R9-20-215) 

1),1,( , 
P. C( o~ JJ 

~!{)T 

Monitoring Type and Conditions 

a. Leach Solution Monitoring 

l tV 

The leaching solution used in the hydrometallurgical heap 
leach process shall be closely monitored at least daily 
in the form of a water balance record. The daily water 
baiance recard shall inciude:--7 h-e amount of fresh water / ; 
added t_o __ the leachi n9 _ cJ rcuit, the am'ciunt -- of chemi ca 1 s '.-
.;-----:;~-:..-,.I,;, , l'~- ~I~('\U) ~G'''::>," -'-- ... ",- , --c"'-ng -'r-u'''' '-"," A ' 
\ ..... J ·all ' '"'_, I .I'=:, I,GV.. Co ..." .... ~ IorV .... Ie: ICC :& I \.. J \.. I ... , a'IY ' < ,.I 

a daily solution level in the pregnant pond, Q..<lrreD pond, \~,-:; \ --" 
neutral ization pond and SJ,9J:.f!1_ 'r'{aj:er._ back-up pond (ir'-- :" .~/ (i~ 
any). (0 » 

000344 ~/J ~/ 
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he leak collection sampling points specified in PART 
I.A.1.b. and c. shall be monitored weekly for the 

enc'e fl uf ".' " . , !le 
by standard field met 0 s Tor pHand free cyanide. Refer 
to contingency requirements (PART II.C.) for action to be 
taken if free cyanide is detected in excess of 0.20 mg/l. 

Neutralized Tailing Disposal Monitoring 

Prior to transferring neutralized spent ore from the heap 
leach pad to the spent ore disposal pad, the spent are 
shall be sampled and assayed to assure that the material 
contains less than 0.45 mg/Kg of weak-acid dissociable 
(ASTM 04374 Method C) cyanide. Sampling shall be 
conducted at t~ree (3) randomly-sefec1:ed sites across the 
pad segment surface which has received the neutralization 
procedure. Samples shall be recovered by means of a 
bucket hand auger or a backho~. All equipment used in 
recovery sampressl1a1l be cl eaned before sampl ing and 
between digging each sample hole. After sampling the 
entire depth of the tailings, the samples will be mixed 
and quartered. One quarter sample from each hole will be 
subsequently composited with the samples from the other 
two (2) holes. The composite sample will then be 
analyzed for soluble weak-acid dissociable (WAD) cyanide 
ina c cor d wit fl"ASTM -D4~fi4 -M"e t hod C-:---ffle r ema 1-" ing- tlfree 
quarters of each sample will be retained pending receipt 
of sample results. 

In the event the composite sample contains less than 0.45 
mg/Kg WAD cyanide, the remaining samples can be disposed 
and the spent ore can be removed from the leach pad and 
pl aced on the s pent ore d1 s posa 1 pad. I f the 1 evel in 
the composite sample is greater than 0.45 mg/Kg WAD 
cyanide, all three (3) individual samples shall be 
assayed for WAD cyanide. Neutralization efforts shall be 
continued on the portion of the pad represented by the 
elevated level(s). Additional composite samples and 
neutralization efforts shall continue until the level in 
the pad segment to be unloaded contains less than 0.45 
~;!k; WA~ :ya~~~E. 

Written records of all neutralized spent are sampling 
locations and analytical results shall be kept by the 
per~ittee and shall be tabularized and submitted to the 
Department on a quarterly basis. 

Groundwater Monitoring 

Groundwater quality conditions shall be monitored by one 
? (l) down-gradient on-site pumped monitor well and two (2) 

(up-gradient and down-gradient) on-site passive 

") 
j 
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groundwater monitoring wells. The permittee shall 

complete atleast three (3) rounds of ambient groundwater , 

,.-ffionitoring. Enforceabl e t~aximum Groundwater Limits (I'fGL) 

and Alert Levels shall be based on ambient groundwater 

quality. ~are ~..£LJo ~ except in cases where 

ambi ent groundwater qUall ty exceeds a ~1CL. I n such a 

case the highest ambient groundwater guality observed for 
the constituent during ambient groundwater quality 

. r 
monitoring shall become the MGL. 

Alert Leyels for each groundwater monitoring constituent 

shall b.e based on the arithmetic mean for the constituent 

1From the first three (3) rounds of a~nt groundwater -
sampl,ng. In calculating the mean, values reported to be 
oelow detection 1 imit shall be regarded as one-hal f the 

detection 1 1mi t. Al ert Level s shall be set at the mean 

plus two (2) standard deviations. If Alert Level s 

calculated in this manner are below detection limit 

(analysis detection level), the Alert Level shall be set 
at the detection limit. If Alert Levels calculated in 
this manner exceed the MGL's. the Alert Level shall be 

set at the MGL. 

Verification of an exceeded MGL or verification of an 

exceeded Alert Level shall require the initiatidn of a 

contingency plan. 

Groundwater Monitoring Limits and Schedule 

The following wells 
accordance with the 

shall be sam~ed and analyzed in 
constituents and frequencies listed 

( ' " 

.~ ", I') , '. / 

(S~o" " -2f-- j"]2{)' below: Dc r.J",,(~ ~ 1 IN~ flo' ((,,~., k.J 

I 
Well I D DWR Reaistration D\oJR Loca t ion 

2- ( 

! #1 Pumpi n 9 Well 55-523032-C 

) #2 Down Gradi ent Passive xxxxxxxx- C 

D(20-22)14aaa 

x,xxx,xxx,xxx,xxx 

#3 U p-'Gra di ent Passive xxxxxxxx-c x,xxx,xxx,xxx,xxx 

y ( . . 1/ ) Cons ti tuent ' Freauency Alert Level MGL 

' .... 7'''7 t-H. 

no '/tt. l,/ J'u Cyanide (total) Quarterl y Detection Level 0.20 mg/l 

rl,c ... '/ .. -/) 1.1,< Il ' Mercury Q"- r" ~"l y Detection Level O. C02 mg/l ua wC;:, 

.!,rs=Tii.: Qiiart::rl y DE:e:~~on Lev::1 CJ. ~5 mg/l 

··Lead Quarterl y Detection Level 0.05 mg/l 

Silver Quarterl y Detect; on Level 0.05 mg! 1 

Nitrate (a s N) Quarterl y Reserved 10.0 mg/l 

pH Monthly Res erved N/A 

Calcium Monthly Reserved N/A 

S~l ad de /-!onthl y ~es erved N/A 

~lagnes; urn Monthly Reserved N/A 

000348-
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(Continued) 
Cons t i tuent Freguenc v Alert L.evel t~GL 

Potassium i~o nthl y Reserved N/A 
Sodium l"1onthl y Reserved N/A 
Sul fate j·10 nthl y Reserved N/A 
Total Dissolved 

So 1 ids ;~onthl y Reserved N/A 
Zinc Mo nthl y Reserved N/A 

The following parameters shall be recorded immediately 
before each groundwater monitoring sample round: 

Well 10#, Date, Time, Name of Technician 
Volume of water extracted 
Temperature of groundwater 
pH 
Specific Conductance 

Groundwater Monitoring Protocol 

Static water level shall be measured in each of the three 
(3) monitor wells prior to pumping and purging for a 
sample round. Immediately before a sampling round each 
weil shall be purged. Purging shall consist of removing 
at least three (3) casing volumes of water (as measured 
using the static water level) or until indicator 
parameters are stable (Conductivity, pH and Temperature), 
whichever represents the greater volume. If the well 
recharges slowly or is pumped dry, the well shall be 
allowed to recover to 80~ of the static water level 
before sampl ing. 

The AOEQ Quality Assurance Operation Plan procedures must 
be followed while sampiing and transporting the samples; 
to ·the designated lab~ Travel blanks, equipment blanks 
and duplicates must be obtained as stated in the 
Department 's QA/.QC document. eha in of custody protocol j 

.~t be fo 11 owed'. Anal ysi s fora II groundwater sampil ng 
sha I I be performed onl y by 1 aboratori es certi fi ed by the 
State of Arizona, using U5EPA approved methods. To 
ensure proper preservation of the samples, the r~ceiving 
laboratory shaii Dc contacted prior to sampiing to ensure 
that all required preservatives have been added to the 
sampl e containers and to ensure that all sampl es shall be 
delivere~ within the maxim~m allowable holding times. 
For results to be considered accurate and valid, all 
analytical work shall meet all quality control standards 
specified by the Arizona Department of Health Services, 
Office of Laboratory Licensure Certification (phone 
number in PART III of permit). Groundwater sample 
resul ts shall be submitted on t~e forms sJJ.Q..ol ied by the 

\ Depart'llent or on a ~oved by the Department prior 
~~ to su5mlttal. 
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-ir.R . 2. Reporting Requirements 

The permittee/operator shall prepare a quarterly 
interpretative assessment report for tne entire facility and 
s-f'iall incluaeall----r'ecoras of all construction testi ng and all 
monitoring as required by this permit. The quarterly report 
submitted to the Department shall incl ude: 

Jr.(1.2. a. Construction Testing Results 

(1) Compaction/Density Testing Results 0'( 
(2) Flexible Membrane Field Seaming Testing Results 0b 

JJ:(J . ( .b. 

(3) Construction Status of Facil ity Operations fj;¥:. 
Leach Solution Monitoring 

(1) Daily amounts of fresh water and chemical s added~)(. 
to the leaching circuit. 

(2) Daily solution levels in the pregnant pond, 
barren pond, neutralization pond and storm water 
back-up pond (if any). 

Leak Detection Monitoring 

(1) 

(2 ) 

Weekly testing for the presence of fluid and if 
fluid ;s present, testing for pH and free cyanide 
in the four (4) leak detection manholes located 
in the ~ea~_ leac~pad. 

Weekly testing for the presence of fluid and if 
fluid is present, testing for pH and free cyanide 
in the leak detection sump located in the 
pregnant and barren solution ponds • . ---- -- .-- ~. .._- --- --------- . - .. ~ 

t 

Jl Ii. 2, d. ,a i1 i n gs iieutral i za t i on i~onitori ng 1;' ,.i, .. " 
(1) Neutralized tail ings sample locations and 

analytical results. 

\ . ". " ' t . 

Lv 1\. J . . _{ 7 
' l I '110'"'( '-" "I ' .. J , 

(2 ) The amount of neutral ized tailings removed from 
the i"efch' pad and pl aced on the spent ore 
disposal area. /r, f / I 

7' .J 

/1 j. -f 
( - '. / . ' l J I!f5(. e. Groundwater Monitoring 

(1) 

(2) 

Quarterly analytical results for constituents 
with MGLs. 

110nthlyanalytical results for constituents 
without MGLs. 
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Corrective Actions 

(l ) I f ex c e e din g any pe rm i t 1 i mit d uri n g 0 pe rat ion a 1 
monitoring, descrlbe the actions taken. 

(2) Type and volume of any spill not contained within 
the leaching circuit and actions taken. 

Reporting Frequency 

rterly reports shall be submitted to the Department 
accordance with the following schedule: 

IJterpretative 
Assessment Report fot: Due Date 

1 

hi, :' J '1 
Oct, 
Jan, 
Apr, 
Jul , 

Nov, 
Feb, 
r~ay , 
Aug, 

Dec 
Mar 
Jun 
Sep 

Feb 
. May 
, .. Aug 

Nov 

1 
1.- ,J, 

''-... 

~,. 

/ 
/ 

-----.. -- ------ ---_. 

1 

If, for any reason, the permittee is unable to comply 
with the schedule for report submittal, the permittee 
shall provide the Director in writing with the following 
information within five (5) days of becoming aware of 
such a condition or five (5) days prior to due date: 

(1) A description of the cause for non-compliance 
with the due date; and, 

(2) The period, including exact dates of the period 
of non-compliance and steps that are being taken 
to correct the condition. 

The interpretative assessment report including all 
monitoring forms and analytical results shall be 
submitted in dupl icate to ; the fQllQwing location: 

Arizona Department of Environmental Quality 
Office of Water Qual ity 
~Jater Poll ut i on Control Compl i ance Uni t 
2005 N. Ce~t~!1 Ave~~e 
Phoenix, Arizona 85004 

c. Continaency Requirements (R9-ZG-206.D.2.) 

Should any fluid be collected in any of the leak detection 
-"-"'~r:'" pc:n·- ·' h:"1.. -x--e,.l ... 1.._ -!lr-:· ,:-:.- '"~r''' TT • ~ \ .:> ...... U,.,., I~ I I ... .;) W il\..,.&.:: ""'= U .... '1:: }J- 1111'- 1 lUll",.::. \,0 "" .1.&..1"\."".) 

or should any groundwater sample exceed \ the permit 1 imits 
. (MGLs or Alert Levels, PART II.B.I.e.), the permittee shall 
contact ,the Department 's Hater: _p_oJ_tuJ5o.rJ._Control .Compl i ance 
tTilltTPART I ITr -wTftiTn-72"hours of bei ng aware ex~_e_e_di n,g .. a 
perm; t 1 imi f~ When any permi t 1 imi t has been exceeded and the 
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. ... . . I 

000350 



]I. C 2. 

:-' a yt: I <;' ) I _ J 

GROUNL-nnTER QUALI7Y ?ROTEC7ION 

Permit No. G-0020-02 

Department has been notified as required above, the permittee 

shall within 48 hours initiate a re-sampling program to verify 

that a permit limit has been exceeded. Upon verification, a 

seq pe Gf IliON whi ch addresses corr~tL~nd remedi a 1 act ions 

shall be submitted to the Department for review and comment 

wi thi n 30 days of a 'veri fi ed sampl e exceedi ng a permi t 

l.i mit._ Upon approval by the Department, the contingency plan 

shall be incorporated into the permit. 

In the event of a leach solution spill onto the land surface, 

it shall be neutralized immediately with a five (5) percent 

hypochlorite solution with a pH of greater than 10.0. A 

sufficient amount of hypochlorite shall be stored on-site to 

accomrnodate such or any other type of unforeseen situation. 

t\..ny 1 each sol ution or chemical spill shall be reported to the 

Departmentls Water Pollution Compljance Una and the Cochise 

County Health Department within 72 hours of the spill and any 

spill or clean-up acbvltles (corrective actions) shall be 

documented in the quarterly submittal of the interpretative 

assessment report. 

J!. D. Post-Closure Plan (R9-20-206.D.3. and R9-20-216.C.2.) 

E. lJ. 1 , . 
A · 

/ ".) ~(e 
The permittee shall notify the Department at least 180 days 

prior'to abandonment of the facillty. The permittee Shall be 

required to subffilta detailed post-closure plan to the 
Department for approval and shall be incorporated into this 

perm; t. 

1I. 5, 2. Before permanent abandonment of the facil ity site, the 

permittee shall adhere to the following procedures for closure 

\'1 hen uti' i z i n g c ya n ide. 

JJ. /5. 2.. a. 

J{ 1S."2.. b. 

If. IS· ~. c. 

JJ . .5.<... d. 

Operate the leach solution circuit for a mlnlmum of 95 

hours without the addition of cyanide, adding only fresh 

water and caustic soda to maintain water levels and a pH 

of 10 to 21. Test the leach solution for any residual 
free cyanide. If free cyanide is detected in 
concentrations of gre!te~ th!n C.2 mg!l, con:~nue with 

next steps ("b." and "c." hypoch10rite neutralization). 
If free cyanide is not detected in concentrations of 
greater than 0.2 mg/l, go to step "e.". 

Run a 1% hypochlorite solution through the pregnant pond 

and barren pond for a minimum of 24 hours. 

Run a :~ hypv~~1or~t: so1utior. throug~ :he entir: heap 

leaching system for a minimum of 48 hours. 

Test the rinseate for free cyanide as described in PART 

II.B.I.a. If free .cyanide is detected in concentrations 

of greater than 0.2 mg/l, repeat steps "a." "b." and "c." 

above and tes: for cyanide again. 
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:;:tj C, 2. e. All ow sol utions to evaporate from the ponds. Any 
remaining residues or sludges shall be analyzed by EPA 
approved test methods (Test Methods for Evaluating Solid 
Waste, SW-846, 2nd Edition) for the following 
constituents, and the results reported to the Department: 

Constituent 

Cyanide 
(Total and Free) 

Arseni c 
Bari urn 
Cadmium 
Chromium 
Lead 
Sel eni urn 
Silver 

Limits 

10 mg/l 
5 mg/l 

100 mg/l 
1 mg/1 
5 mg/l 
5 mg/l 
1 mg/l 
5 mg/l 

F", " J'I,,,)/ 

If any constituent exceeds its associated limit, the 
residual sludge shall be removed and disposed of at a 
landfill approved for handling hazardous waste. g\'. :L .:') fl ', .., ) 

1J, ~' 8 (L The permi ttee shall file a report with the Department's 
Permits Unit following closure describing the results of 
step of the closure plan within 60 days after closure. 

Water 
each 

1I~ E. Compliance Schedule (R9-20-219) 

e permi ttee :sha 

e 0 OWl ng cons 1 uen s: N03-N, 
eN (total and free) and Hg until the Director deems necessary based 
on review and approval of the site assessment and closure report. 

The tasks of the site assessment and submittal of the closure report 
shall be perfor~ed in accordance with the following schedule of 
compi i ance: 

The permittee shall submit reports of compliance or noncomp1 iance 
with the interim requirements of the compliance schedule within 14 -- -_._.-:=~.tS f:-l::>w~:!~ e=:~ ~~:~-~~ :=:=. J~ 

~ "" --- - -- - --:--== '- IN' /,..,'J., ~ #- ;> 

.JJ-J o 1. Prior to Leaching Operations~ " 

~----~-- -~ Install the downgrad~ent pumping monitor well and collect 
three (3) rounds of ambient groundwater samples for analysis 
of cons~ituents listed in ?A~7 r:.S.l.e. so that ~~L's and 
Alert Levels can be established _prior to initiation of the 
fac; 1 i ty' s 1 eachi ng 0 perati on. >, 
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Three (3) Months from Permit Issuance 
--"---" . 

e aquifer testing (pump test) of TEl Well #2. 
'storical pum in records for TEl Well #2. 

Six (6) Months frQm Permit Issuance 

epartment an interpretative aqui 
ort i ncl udi ng: 

a. Water Table map showing groundwater flow directions with 
groundwater contour elevations; 

b. aquifer testing results for TEl Well #2; 

water quality data for all on-site groundwater wells 
since the issuance of this permit; and 

d. proposed locations for additional groundwater monitoring 
wells (minimum of two (2)). 

Nine (9) Months from Permit Issuance 

ns allations of additional monitor wells shal 
com~eted. Submit to the Department the driller's logs for 
each of the wells completed and groundwater quality data for 
each of these wells. 

all remedial activities and 
to establish compliance with thO 
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III. REFERENCES: PERTINENT INFORMATION 

IIL A. References 

The terms and conditions set forth in this permit have been developed 
based upon the information contained in the following: 

1. Groundwater Field Inspection Form(s) dated ----------------------

2. Notice of Disposal dated 7-22-38 

3. Groundwater Impact Review (re above No. 2) dated 

4. Plan Review Fil e flumber N/A 

5. Permit Application dated 8-3-88 

6. Groundwater Impact Review (re above No.5) dated 

7 • Amendments to above Nos. 2, 4 and 5 dated 

8. Pu b 1 i c No tic e da ted ______ ..::.1=.1-..,.;1=--4:...,.-...::3..::.8 ________________ _ 

9. Public He~ring comments, correspondence and any additional 
supplemental information contained in the facility permit file. 

10. Other ____ ....;A~D~E~Q~W~a~t~e....;r_P....;o....;l....;l~u~t_i~on __ C~o....;n....;t....;r~o....;l_C~o....;m~p_l_i~a_n....;c~e_U....;n_i....;t~ ________ __ 

Phone No. (602) 257-5818 

ADHS Office of Laboratory Licensure Certification 

?hone i~o. (602) ?55-1188 
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ART III. REFERENCES: PERTINENT INFORMATION 

/!I , A. References 

The terms and conditions set forth in this permit have been developed 

based upon the information contained in the following: 

1. Groundwater Field Inspection Form(s) dated ____________________ __ 

2. Notice of Disposal dated 7-22-38 

3. Ground\'ia ter Impact Review (re above No. 2) dated 

4. Plan Review Fi 1 e r~umber N/A 

5. Permit Application dated 8-3-88 

6. Groundwater Impact Review (re above No. S) 
I 

dated 

7. Amendments to above Nos. 2, 4 and 5 dated 

8. Pu b 1 i c Not ice da ted _____ -=1:.::1_-..=,1...:..4_-8::.,;8::.-. ____________ _ 

9. Public Hearing comments, correspondence and any additional 

supplemental information contained in the facility permit file. 

10. Other ____ ~A~D~E~O~W~a~t~e~r~P~o~l~l~u~t~i~on~C~o~n~t~r~o~l_~Co~m~o~l~i~a~n~c~e_U~n~i~t~ ______ __ 

Phone No. (602) 257-5818 

ADHS Office of Laboratory Licensure Certification 

?hone ~~o. (C02) 255-1138 
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raeil itl Information 

1. Fa e i 1 ity Co nt a et 'Per son __ Ga_r .... y'--A--'._L_i _n d_r_o_o_s ___________ _ 

2. Address _________ ~9~5~O~Sk~,y~1~i~n~e~8~r~iv~e~ _________ __ 

P. O. Box 370 

Tombstone, Arizona 85638 

3. Emergency Telephone Number: 3usiness (602) ' 457-2282 

Home 

The Department shall be notified within 30 days of d change in the 

facil i ty contact person. 

4. Landowner of Facil ity Site Tombstone Develooment Co. 
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1. "Abandone_d~_m_eanspermanent cessation of facil ity operation, 
as deie-r:m.tQ_e_d~-_b'y- t he- f a-c--i n tY -6wner . Fa c il i ties w h i ch are 

tempora--r-fly shu( down --ar--e-- noC -consldered abandoned within the 
context of these regulations. 

2. "Activity" means any human activity including institutional, 
commercial, manufacturing, extraction, agricultural or 
residential land use which may involve disposal of wastes or 
pollutants which may result in pollution of groundwaters of 
the State. 

3. _':'~dvers_e...impa_c_t_u_P_O_r:t __ 9!,.9 u~~~t.~r_quaJj_ty'l has the meani ng 
ascribed to it in A.A.C. Title 9, Chapter 20, Article 2, 
Section R9-2_0~2_03 • .3, R9-20-206.A.7, R9-20-20S.A, R9-2_0_::2.16.B.4 
and R9-2-6~220.A. -- --------- --- ------- - - -- -

4. "Approved" or "approval ll means approved in writing by the 
Director. 

5. IIAquifer" means a geologic unit that contains saturated 
permeable material to yield usable (drinking water, 
agriculture, industry, etc.) quantities of water to a well or 
s pri n g. 

6. "Aquifer Water Quality Standards" means the standards as 
defined by A.R .S. 49.223. 

7. "Areal compos i te sampl e"means a set of sampl es call ected from 
an area and combined into a single sample. The number and 
spacing shall be representative of the quality of the 
accumulated material. 

8. "Compl iance Schedul e" or "Schedul e of Compl iance" means a 
written document issued by the Director which identifies 
requirements and t i mes for compl iance with either or both the 
water quality standards in A.A.C. Title 9, Chapter 21 or the 

9. "Composite sampl ell means a combi na ti on 0 f four (4) i ndi vi dua 1 
portions obtained at equal time intervals for one (1) hour. 
The volume of each individual Dor!ion shall be directly 
proporti onal to the di scharge flow rate at the time of 
sampl i ng. The s _~rnpJjJ)_g __ p'_e!1.0~d_s-D_9ll_c_oj_!l_cJge wi th the period 
of ;;jaximum di scharQ:: f~ ow. ------.. -- - ~ . -- -- -------

10. - "Department" means the Ari zona Department of Envi ronmental 
Qu~ 1 i ty (~D~ Q) • 

11. "Director" means the Director of the Arizona Department of 
Environmental Quality or his duly authorized representative. 
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.lJJ ' CoJ 12. "Discharge" means the addition, spilling, leaking, pumping, 

pouring, emitting or dumping of any pollutant into waters of 

the State from any point source. 

i 
~. 

\ 
'\ 

~. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

"Discharge Impact Area" means the potential area extent of 

waste or pollutant migration as projected on the land surface 

as a resul t of a di scharge or di sposal from a facil ity. 

" Dis c ret e s am p 1 e" mea n san yin d i v i d u a 1 s am p 1 e co 11 e c ted i n 

less than 15 minutes. 

"Disposal" means the discharge, deposit, well injection, 
dumping, spilling, leaking, or placing of any "'/astes or 

pollutants into or on any land or water such that groundwater 

is or may be affected. For the purposes of this Article, 

i rri gation with effl uent from a wastewater treatment facil ity 

is disposal if the application rate exceeds that amount 
necessary to satisfy the consumptive use and leaching 
requirements of the crop or landscaping being irrigated. 

"Disposal system" means a system for disposing of wastes 

either by surface or underground methods and includes sewerage 

systems, treatment works, disposal wells and other systems. 

IIFacil ity" means any system or activity in which or by which 

disposal occurs or has occurred on either a continuous or 

intermittent basis. 

IIFlow rate" means the volume per unit time given to the flow 

of fl ui ds. 

IIGeologic unit" means a geologic formation, group formations 

or part of a formation. 

"Groundwater" means water under the surface of the earth 

regardless of the geologic structure in which it is standing 

or moving. Groundwater does not include water flowing in 

underground streams with ascertainable beds and banks. 

2~. "Gr()u~dw=.:e~ Que.l ity St=.nd=.rds" means the st=.ndards in A, •. fl .• C. 

R9- 21-403. 

22. "Hazardous waste" means a waste as defined by the Federal 

~es0urce Conserva:ion and ~s:ov2rj ~:: (~.L. ;~-S3~). 

23. "Hydraul ic conductivity" means a measure of the capabil ity of 

= se~lo~i': u~~t::) t;::~smit ~ ~l:.!ic. 

]!I . (, 24. "Individual disposal system" means a device or system for the 

treatment or disposal of sewage from a single housing unit or 

equi val ent. 
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J/.I-, {, 25. "r1aximum Disposal Limit (MOL)" means the maximum permissible 
concentration for a contaminant in an effluent stream. 

26. "Maximum Groundwater Limit (MGL)" means the maximum 
permissible concentration for a contaminant in water. 

27. "r~odification" means a change in the location, volume, 
constituent(s) or constituent concentration(s) of a disposal, 
which is described in the permit issued p'ursuant to R9-20-208. 

28. "Operator" means any person who makes management deci si ons 
regarding facility operations. 

29. "Owner" means any person holding legal or equitable title in 
any real property subject to these regulations. 

30. "Permit" means a rule, certificate, letter or any other 
document issued by the Director authorizing and conditioning 
the discharge of any pollutant to groundwater from any point 
source or disposal of wastes from any disposal system 
identified in A.R.S. Sec. 36-136.G.8. 

31. "Pollute" means to cause pollution. 

32. "Regulations" means A.A.C. Title 9, Chapter 20, Artitle 2, 
requirements for facilities affecting groundwater quality. 

33. "Sewage" means wastes from toilets, baths, sinks, lavatories, 
laundries and other plumbing fixtures in residences, and 
wastes from institutions, commercial buildings, mobile homes 
and other places of human habitation, employment or recreation 
which are similar in content to residential wastes. 

34. "Site" means the area where any facility is physically located 
oran actl\r-ity is conducted, including adjace_l).t_Jand used in 
connection with the facility. ----- ------- - -. 

35. "7reatment works" means any pl ant or other works used for the 
purpose of treating, stabilizing or hOlding wastes. 

J1L~ { . 36. "Vadose zone" means the zone between the 1 and surface and the 
princi pal zone of saturation. 
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PART IV. GENERAL CONDITIONS: RESPONSIBILITIES 

1ST. B. 

-;.r C JJL... • 

Permit Juration (R9-20-210) 

1. Permits shall be val id for the expected operational 1 ife of 

the facility under the ownership as se: forth in the permit 

unless otherwise limited by Federal or State statute or 

transferred pursuant to R9-20-221.C. 

2. A permit may be modified 'or terminated pursuant to R9-20-221. 

3. The owner or operator of the facility may request that a 

permit be issued for a duration that is less than the full 

all owa b 1 e term. 

Permit Rights (R9-20-214) 

1. A permit does not convey any property or water right of any 

sort or any exclusive privilege. 

2. A permit does not authorize any injury to persons or property 

or invasion of other private rights, or any infringement of 

federal, state or local laws or regulations. 

Monitoring Requirements; Record Keeping (R9-20-215) 

;JV. C. 1. The permittee shall implement and maintain an approved 

monitoring system if required as a condition of a permit. 

J][, c. 2. 

a. The permittee shall install, use and maintain all 

monitoring equipment in acceptable condition or provide 

alternate methods approved by the Department. 

b. The permittee is required to conduct monitoring of a type 

and frequency sufficient to yield data which ~re 
representative of the monitored activlty. 

/lDf Q. ~~ 7 . e. \( tj 

" t..'-\.h "", ,,h (, //] " ret • ./. )7 

The permittee shall retain records or have access to all 

~oilitcrir.9 in7vi,OatiJn fvi a pcr~od ~f a~ :ca~: ~hr2~ (3) 
years from 1:ne date of tne sampi e or measurement. I n1 S peri od 

~y ~xtended by · .... ri tte':1 request of the Department at any 

time. Copi es of records shall be furni shed to the Department 

upon w~itten ~eq~est. 

c.t ~) h ..... , 'I ... a. Records of monitoring information shall include but are 

not limited to the follow~ng: 

(1) The date, time, exact pl ace and name of 
':",J~"~~"!J' .Ie:' ·Alh .• "'_ :0_" . .c. ~_ ........ , •• o_,.,_ "'_h •• o_ ~~ ........ ,;",.. """.. 
••• - • , • - - - I '\ - I" I .;. _ .... r I •• • :: 

measuring; 

(2) the date(s) of, and name(s) of the individual(s) 

',."ho performed :he ana1.Yse5; and 
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the anal yti cal techni ques or methods used to 
perform the analyses • 

Monitoring resul ts shall be reported at interval s 
s peci fi edi n the permit. 

Calculations which require the averaging of measurements 

shall utilize an arithmetic mean unless it can be 
demonstrated by the permittee that another method would 

more accurately describe or be representative of the 

monitored activity. 

Information submitted a:; a result of any well boring shall 

include a complete driller's log and drawings showing details 

of the well's construction. If information must be submitted 

more than once for the same well, then subsequent submittals 

shall note that the driller's log and construction drawings 

have already been submitted and the date of the initial 

submittal shall be documented. 

Reporting Requirements (R9-20-216) 

The permittee shall give gO-days advance, written notice to 

the Department of any modification to the facility which is 

not described in the approved Notice of Disposal or permit 

application. 

J.J;... /S. 2. The permittee shall notify the Department wUhin -72 .. hours ... of 

becoming aware of any permit violation. The Department may 

requi re the permTffee--to- su6m-rr-'-a-wr i tten report wi thi n 30 

days documenting the following: 

,Jsr /J' ( ·a. A descri pti on of the noncompl i ance and its cause; 

N . is. ('. b. 

JY. is' <... c. 

p. L\. 1. 0 

the period of noncompliance, including exact date(s) and 

time(s), and the anticipated time period during which the 

noncom~liante is expected to continue if it has not been 

completely corrected; 

action taken or pianned to reduce, e1 iminate and prevent 

reo~currence of the noncompliance. If applicable, such ' 

action shall be in accordance with an approved 
contingency olan; 

monitoring or other information which indicates that any 

wcs~e or pOllu~ant may cause an endangerme~~ ~o a;. 
a qt.,; i re;-; ar.: 

nO~:0~pl;~ r :~ w;:~ ~ p:r~i : :0"d i :;O~ or mal f~n: t ion Of 

the disposal system which may cause fluid migration into 

or between aquifers. 
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The Department shall be notified in writing at least 180 days 
prior to abandonment of the facil ity. 

The permittee may be required to submit a detailed post
closure pl an to the Department for approval whi ch shall 
describe what the physical condition of the facility will 
be on the date operations are terminated. 

The Department may require the post-closure plan to 
incl ude any or all of the following: 

( 1 ) A description of monitoring procedures to be 
implemented by the permittee including monitoring 
frequency, type and location which will be 
implemented tu ensure post-closure activities 
will not violate groundwater quality standards; 

(2) a description of procedures for maintaining 
existing groundwater quality protection systems; 

(3) a schedule and description of physical 
inspections to be conducted at the facility 
following abandonment; 

(4) a description of future land or water uses or 
both which may be precluded as a result of 
facility abandonment; and 

(5) identification of responsibil ities for post
closure cleanup or remedial action in the event 
of pollution of waters of the State. 

Site Examination (R9-20-217) 

The pe.E.~0=~_en~~y __ ~o.uJj!leJy'~QsJ?e~c_t the facil ity or an 
a cti Yl ty us eo for- t he-- gen eraTion:--"S"tora ge, trea -:ment, 
collection or disposal of any waste or pollutant, and where 
records are kept for the purpose of determining co~pliance 
wi~~ ~h2se , reg~la~ions Jr wa~er quali~y s~andar~s. Qr 
verlTjlng inToronation SUDffiltteu in a j.jotice of u1sposai or 
permit appl ication, or documented in a permit including any 
permit conditions. 

The Department may: 

a. Obtain sa~ples of was:es or polluta~ts; 

b. ana1yze or cause to be analyzed any samples elther on 
site or at =nother loc=tio~; 

c. take photographs of waste and equipment processes and 
conditions at the site; or 
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d. inspect and copy any pertinent records, reports, 
information and test results. 

~ --p. C. 3. Any pertinent information required by the permit to be 

maTntained by the permittee shall be available for on-site 

inspection during normal business hours. Split samples and 

copies of photographs ~~e-provlaed to the facil ity owner 

or operator if the owner or operator requests them at the time 

the sample(s) is obtained or the photograph(s) is taken as the 

case may be. 

iVy II 
..J-)i- ' t. "T. Inspections shall be conducted pursuant to the appropriate 

provisions of the Arizona Revised Statutes and policies 

established by the Department. 

$. G. 

Proper Qoeration and Maintenance (R9-20-218) 

The permittee shall at all times maintain in good working order and 

a perate pro perl y all trea tment wor ks i nsta 11 ed or used for water 

pollution control and abatement to achieve compliance with the terms 

and conditions of the permit and water quality standards. If 

required by Article 5 of A.A.C. Title 9, Cha~ter 20, the permittee 

shall retain tTre-s-ervlces of an operator certified- by the Department 

at the level appropriate to the permitted facil ity. 

Permit Conditions (R9-20-220) 

$. G. 1. Duty to Mitigate 

]L.6" 2. 

w· C. 3. 

The permittee shall take all steps to mlnlmlze and correct any 

adverse impact on groundwater quality as defined in A.A.C. 

Title g, Chapters 20 and 21 resulting from noncompliance with 

the permi t. 

Duty to Rea ppl y 

I f a permi ttee has not been issued' a permi t for the 1 i fe of 

the facility, a renewal application in the form of an amended 

i:cti:e :7 J~s~s~1 or ~;!",::~: :~~11~= .. ~i:r. sh:.l1 be s:1X:1t:ed ~::! 

the ueparunent no iess ~han :00 days prior to expiration of 

the exi3ting p~rmit. 

Out Y toe 011 01 Y 

The permittee shall comply with all terms and conditions of 

~h~ p~rmi~ ane ~ake sy:h ac~ion as ~s nec:ssary to ensure 

00,....,; .. ll,..~; ('\"C: '?C_"~_"?" 
- 'I " .. __ .. :. _ ' .. _____ I 

This permit may be modified, transferred, renewed or revoked 

for cause. The filing of a request by the permittee for a 

permit ac~ion does not stay any ex~sti~g permit condi~ion. 
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JSI. /-I. 2. Permit Modification 

J§.II~ :2.. a. Request for modification of a permit may be made by the 
permittee, the Department, or any affected person and 
shall identify the specific item(s) to be considered for 
modifi cation • 

..fJL . !j.<.. b. Publ ic requests for modification of a permit shall be in 
writing to the Department and shall contain technical 
facts or reasons which justify the requested changes. 
The Department upon receipt of the request will notify 
the permittee and evaluate and determine whether any 
request for modification shall be granted. 

-PLH2_. c. The permittee may be required to submit additional 
information, including an updated Notice of D'isposal or 
permit application. 

JJl.J-i, 2 . d. Only those items considered for modification may be 
changed, and all other conditions of the existing permit 
will remain in effect . 

.JSI.H,2., e. The following circumstances and occurrences shall require 
modification of a permit: 

}..:J .. J!. ~. e. (1) 

P /-I, '2 .. e. (2) 

JiT. j{. 'J . . t'. (3) 

.111:, If. Z, e. ( 3) 

Modification to the facility which justify 
application of permit conditions that are 
different from or absent in the existing permit; 

other information that was not available when the 
existing permit was issued and which justifies 
application of different permit conditions; 

changes in the regulations or standards upon 
which the permit was based which have been made 
after the permit W2S issued; 

good cause exists for changes in a compl iance 
schedule bec~use of conditio~s over w~;c~ the 
per~~~~€E ~as 1~~ti€ O~ it O ~vr.tro~ aitG a ~hang~ 
to the permit by modification is a reasonable 
remedy; 

reason (s) ex~sts for revoca~10n of tne perm':, 
and the Department determines that modification 
i s ~~ appropriate ~ethod for ch~nge; 2nd 

amendment to an approved abandonment plan or 
contingency alan or any other oortion of an 
approved Notice of Disposal or permit 
application. 

The suitability of the location of the facility will not 
be reconsidered during the process of changi ng the permit 
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unless new infonnation or change to regulations indicate 
that a violation of adopted groundwater qual ity standards 
exist and no other action is possible to mitigate the 
violation and comply with groundwater qual ity standards. 

The Department will publish a notice of intent pursuant 
to R9-20-223 to modify a permit before any final action 
is taken. 

With the concurrence of the permittee, the Department may 
make minor modifications to a permit for any of the 
following reasons: 

V. HI ;). . A.(l) 

Ii. /I. 1),.. (2) 

To correct typographical errors; 

to require more or less frequent monitoring or 
report i ng by the permi ttee; 

Ii, jj . 2, h. (3) 

""'f /J ..... J' ,pt-. 7, ~. 1. ( 4 ) 

JjJ. /t.?.A. (5) 

to change an interim compliance date in a 
schedule of compliance provided the new date is 
not more than 60 days after the date specified in 
the existing permit and does not interfere with 
attainment of the final compliance date 
requi rement; 

to change quantities or types of fluids 
discharged which are within the capacity of the 
faci! ity as permitted, and in the judgment of the 
Department \'wuld not interfere with the operation 
of the facility or its abil ity to meet conditions 
prescribed in the permit, and would not change 
its cl as s ifi ca ti on if the facil ity is an 
injection well; or 

to change construction requirements approved by 
the Depart~ent, ~rovided that any such alteration 
shall comply with the requirements of these 
regul a ti ons . 

~.::-..._.:. ;\I"--_-JZ __ 
I .... I HI I'" I I Co I I':' , ::: I 

....-:-- / . ) JJi-. . -/ ,;) . a. In1s permit is transferrable to any person after 3D-days 
advance, written notice to the DeDart~ent. The 
uepar~ment may require mOGifica~ion of tne permit to 
change the name of the permittee and incorporate any 
require~ents whi:h may be necessa~y to ensure co~pliance 
~ ~ ~~ :~2~~ ~~~~~~~3 ~~~ ~~;~~~:~:~3. 

]Y.n1. b. The oermittee shall not i fy by registered 'ette~ a new 
owner or operator of a permitted facility of the 
existence of the permit 30 days prior to transfer of 
responsibility. The notice shall include a copy of the 
permit. A copy of the 1 etter shall be trar.smitted to the 
Department. 
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The new owner or operator shall be responsi bl e for 
compliance with the permit upon transfer of ownership or 
operation without regard to whether said owner or 
operator has in fact received the notice required by R9-
20-221.C.2. 

Permit transfer does not absolve the previous permittee 
of any liability existing at or before the t ime the 
permit was transferred. 

NJi. 4. Permi t Revoca ti on 

:pI. ii.l(, a . Request for revocation of a permit may be made by the 
permi ttee, Department or any affected person. 

Public requests for permit revocation shall be in writing 
to the Department and shall contain technical facts or 
reasons which justify the requested action. The 
Department upon recei pt of the request will notify the 
permittee and evaluate the request and determine whether 
any request for revocation should be granted. 

Revocation of a permit is initiated when the Department 
issues a notice of intent to revoke a permit pursuant to 
R9-20-223 to the permittee and may be initiated for the 
following reasons: 

If. /1. L;. C. (1) Noncompl iance by the permittee with any permit 
condition; 

]5[, If 1.(, C (2) del iberate failure by the permittee to fully 
disclose all relevant facts when applying for a 
permit; 

JJJ. .H,y.C (3) intentional or del iberate misrepresentation of 
any relevant fact at any time by the permittee; 
or 

.rr . If Lt. d . 

. - i t is ~~~2~=~~E~ ~y A~~Q th~t t~~ ~e~= ~ tte~ 
activity is causing a violation of groundwater 
quality standards and such violation can onlY be 
regulated to acceptable levels by revoking the 

I f disposal to an aquifer causes a clear, present ~nd 
~7::':=:': =:e :=", .;~\ ... ~:. ~':= ':==; ~ ~ :,... "" :~ ~=-= ~ 7 ;::z:'9'\~) .~~ 
Department may immediately suspend a perm i t. Within:4 
days of the suspension, the Deoartment shall issue a 
notice of intent to revoke the permit. The permit shall 
be considered revoked 30 days after the notice of intent 
is issued by the Department unl ess and until a hear; ng is 
requested by the permittee pursuant to R9-20-222. 
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Confidentiality of Information (R9-20-224) 

. ..,..--

.fJi-,.l. 1. Any information submitted to or obtained by the Department 
pursuant to these regulations may be claimed as confidential 
by the facil ity owner or operator. Any such claim shall be 
asserted at the time the information is submitted or 
obtained. If no claim is made at that time, the Department 
may make the information available to the public without 
further noti ceo 

Claims of confidential ity for the following information shall 
be denied: 

. .pr,I.2. a. The name and address of any permit appl icant or 
permittee; or 

information which deals with the present or future 
existence, absence or level of waste(s) or pollutant(s) 
in water. 

3. Criteria for determining confidentiality are: 

JI. !.5. a. 

$. I. 5 .. b. 

fl ·J.· s. c. 

I ') W; 'j. d. 

.,...-- 1'" "-> e .fJI- • ..J-. ~ . • 

A confidentiality claim has been made at the time the 
information was submitted or obtained; 

the facility owner or operator has shown that reasonable 
measures have been taken to protect the confidential ity 
of the information and intends to continue to take such 
measures; 

the information is not, and has not been, reasonably 
obtainable without the facility owner or operator's 
consent; 

no statute specifically requires disclosure of the 
i nfor:':1a ti Oli; and 

the facil ity owner or operator h2S shawn that disclosure 
:7' ~~e inf'orr;'!=.::or: is li~::~J' :: c=:.:s~ h=.;;:'i t: ~";s 
compc~i~jv~ po5:~;on; or, the information 15 v~i~n:arily 
submitted and disclosure would be likely to impair the 
State l s abil ity to obtain necessary information in the 
future. 

ft. J. Enforcement and Penal ties (~9-20-225) 

- . - . . -- - ------I,,':' ; . i ... ::. , It':> _ 7:::~,: :~"", 
disposal system, or introduces wastes or pollutants to waters of the 
5::>1:,= cont:~:"y tc -1:1,,= ::'l"'ov~Si 'JI"'!S ')-F :~is ~,=r:7d:, &=' s;&;=s c::::: ':)1'" 

information submitted to the Department as a result of the 
requirements of this permit, or otherwise violates the provisions of 
this permit, shall be su.bject to enforcement and penal ties pursuant 
bu: not limited:o A.~.S. 35-~354.01. 
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PBR MINERALS 

================================================================ 

(G-0020-02) This is a cyanide leaching operation addressing mining 

activities from the site formerly known as the contention Mine, 

Tombstone Exploration, Inc. (TEl), Cochise Silver Mine (Permit No. 

#G-0020-20); PBR MINERALS (Temporary Permit #G-0019-2T). 

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

THINGS TO FIND 

1-:< 1. ' Quarterly- Interpretive Analysis for ~ and 4th quarter of 1989 

,'and for ' 1st, 2d, 3d and 4th quarter of 1990. 

" ?! 
.6-. QHGR reslllts ' 

a. daily water ballance 
b. daily solution levels in pregnant pond, barren, neutral & 

storm water ponds. 
c. weekly leak collection sampling points 

d. 3 rounds of ambient groundwater monitoring 

3 . Sampling of wells # 1, 2 and 3-
SamJ21e Freffi!ency level mgLl 

Cyanide Quarterly 0.20 

Hg " 0.002 

Ar " 0.05 

Pb " 0.05 

Ag " 0.05 

Nitrate " 10.0 

pH Monthly n/a 

Ca n/a 

Cl n/a 

Mg n/a 

K n/a 

Na n/a 
Sulfite . n/a 

TDS n/a 

Zn n/a 

4. Flexable field seam testing 

5. The amount of neutralized tailings (units?) Y1 
6. Post closure plan 

7. Complete a site assessment & closure report for the remediation 

of well #2. 

8. Monthly monitoring for No3-N and CN (total and free) for well 

#1, 2 and 3. 

9. NPDES permit? 

/4'. f'o/~r~ 7~ 
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THINGS THAT MUST BE AFTER ISSUANCE OF THE PERMIT 

within 3 months- submit pump tests for wells # 1 and 2: historical 
records of well #2. 

within 6 months- submit Interpretive Aquifer Characteristics 

Within 9 months- the installation of additional monitoring wells. 

Within 12 months- submit a closure report 
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INTERPRETIVE ASSESSMENT REPORT 
PBR REPORTING REQUIREMENTS 

================================================================ 
· {Il.B.2.a.} Flexible membrane field seam testing results 

{lI.B.2.b.} Weekly testing for pH and Cyanide @ the heap leach pad. 
Weekly testing for pH and Cyanide pregnant & barren 

pond. 

{ll.B.2.c.} Analytical results from neutralized tailings 
Amount of neutralized tailings 

{II.B.2.e.} Quarterly analytical results with MGL's 
Monthly analytical results without MGL's 

================================================================ 
Post closure plan 

WITHIN 3 MONTHS 
1. Complete aquifer testing (pump test) of TEl well #2 and submit 

.,.h.j..st-ei:"--:i.Ga~ta of 'l'EI wei-f #2. '> 

WITHIN 6 MONTHS 
1. Water table showing groundwater flow directions 
2. Aquifer testing results for TEl well #2. 
3. Water quality data for all on-site groundwater wells issuance 

of permit. 
4. Proposed locations for a minimum of two groundwater monitoring 

wells. 

WITHIN 9 MONTHS 
1. The installation of the two additional groundwater monitoring 

wells shall have been completed. 

WITHIN 12 MONTHS 
1. Submit a closure report. 

000370 



Ref: 
December , 1990 

J. Michael Ashworth, President 
PBR Minerals, Inc. 
P.o. Box 370 
Tombstone, Arizona 85638 

CERTIFIED MAIL: 
Return Receipt Requested 

Re: PBR Minerals, Inc.; Permit (#G-0020-02); Compliance 
Requirements and Groundwater Remediation 

bear Mr. Ashworth: 

On January 20, 1989, Grand Central Leaching Facility, dba, PBR 
Minerals was issued a Groundwater Protection Permit (#G-0020-02) 
by the Department of Environmental Quality. The permit addresses 
mining activities from the site that was formerly known as the 
Contention Mine; Tombstone Exploration, Inc.; Cochise Silver Mines, 
Inc. (Permit #G-00ll-02); and PBR Minerals, Inc. (Temporary Permit 
#G-0019-02T). 

Permit (#G-0020-02) was designed to address mercury, nitrate and 
cyanide contamination of TEI Well #2; mercury and nitrate 
contamination of TEI Well #3; and potential cyanide, nitrate and 
mercury contamination of groundwater supplies for the city of 
Tombstone. The permit also establishes maximum groundwater 
contamination limits, alert levels for the mine leaching 
operations, remediation of TEl Well #2, a compliance schedule for 
site assessment and closure report addressing all remedial 
activities and monitoring and reporting requirements. 

Based on the information given above, the Water Pollution 
Compliance unit (WPCU) has determined that the following Arizona 
State Statutes and rules may have been violated in the operation 
of the operation of the referenced facility. 

Regulatory Citation 

Arizona Revised Statutes 
(A.R.S.) §49-141.6 

Violations 

The pollution or contamination of 
any domestic waters. 
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, 1991 

Arizona Revised statutes 
(A.R.S.) §49-l41.8. 

Arizona Revised statutes 
(A.R.S.) §49-263.A.3. 

Arizona Revised statutes 
(A.R.S.) §49-263.A.4. 

Arizona Administrative Code 
(A.A.C.) R18-9-l03.B. 

Arizona Administrative Code 
(A.A.C.) R18-4-803.A. 

Arizona Administrative Code 

The disposal and reclamation of 
trash and wastes other than as 
provided by law and rule. 

Failure to monitor, sample or 
report as required by a permit. 

Violation of a water quality 
standard. 

Failure to comply with all 
terms and conditions of the 
permit. 

Industrial wastes shall not be 
permitted upon or under any of the 
lands of the state in a manner 
detrimental to the quality of the 
or the use of the receiving lands. 

No effluent from any waste 
treatment device shall be 
discharged in a rock formation 
which will or may permit or 
contamination of groundwater. 

In order to bring the Grand Central Leaching Facility, dba PBR 
Minerals into compliance with state statutes and environmental 
rules, the WPCU requires that the following activities be performed 
within the time-frames indicated below: 

A. within thirty (30) days upon receipt of this letter, submit the 
"Quarterly Interpretive Assessment Report(s)" for each quarter 
beginning with the fourth quarter of 1989, and for the first, 
second, third and fourth quarter of 1990 required by Section 
II.B.2. of your permit. The information submitted must include: 

1. Results of flexible field seam testing by a lining 
contractor or field service representative which has 
successfully installed a minimum of five (5) million square 
feet of flexible membrane lining. 

2. Results from daily leach solution monitoring for the 
pregnant pond, barren pond, neutralization pond and the 
storm water back-up pond. 
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3. Results from weekly leak detection monitoring. 

4. Records of all neutralized spent ore sampling locations. 

5. Results from groundwater monitoring required by section 
II.B.1.E. and II.B.2.e.1-2. 

6. Remediation measures taken concerning the April 1989 
pregnant pond solution leak caused by puncture holes. 

7. Submit the results of three (3) rounds of ambient 
groundwater monitoring for establishing, "maximum 
groundwater limits (MGL) and "alert level limits" 
required by section II.B.1.d., of your permit. 

B. within forty-five (45) days upon receipt of this letter, submit 
a proposed, "Monitoring Well Installation Work Plan" with 
completion dates for each activity and address the following: 

1. Redrilling or replacement of TEl Well #3. 

2. Proposed sites for the required two (2) passive wells. 

3. The time required to complete drilling of the monitoring 
wells once ADEQ approves proposed monitoring well locations. 

4. Submittal of the well driller's logs for each completed well 
as well as the groundwater quality data for each of these 
wells. 

5. A description of the method(s) used with a schedule of 
implementation to remediate TEl Well #2 contamination. 

All documents or reports shall be submitted to: 

Arizona Department of Environmental Quality 
Water Pollution Compliance Unit - Room 305 
2005 North Central Avenue 
Phoenix, Arizona 85004 
Attention: Russell A. Smith 

You are advised that this letter does not constitute a formal 
administrative or legal action by our Department. It is intended 
to notify you of the violations observed at Grand Central Leaching 
Facility, dba PBR Minerals, Inc., and the appropriate corrective 
actions necessary to achieve compliance with state requirements. 
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Failure to take the actions listed above may result in 
administrative or legal actions by our Department or the Arizona 
Attorney's General Office. No other warnings will be issued in 
this matter. If you have any questions or would like to schedule 
a meeting between yourself and this office to discuss any 
problems associated with the referenced facility, please contact 
me at (602) 257-2364. For technical questions, you may contact 
Department's Southern Regional Office at (602) 628-5321. Thank you 
for your attention in this matter. 

Sincerely, 

Russell A. Smith, Compliance Officer 
Water Pollution Compliance Unit 

cc: Sarah L. Mapes, Manager, Compliance Section, ADEQ 
Reza Azizi, Acting unit Manager, WPCU 
South'ern Regional Office 
Skip Hellerud, WPU 
Cochise County Health Department 
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PBR MINERALS 
================================================================ 
(G-0020-02) Thi is a cyanide leaching operation addressing mining 
activities from the site formerly known as the contention Mine, 
Tombstone Exploration, Inc. (TEl), Cochise Silver Mine (Permit No. 
#G-0020-20); PBR MINERALS (Temporary Permit #G-OOI9-2T). 
++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 

THINGS TO FIND 
1. Quarterly Interpretive Analysis for 3d and 4th quarter of 1989 
and for 1st, 2d, 3d and 4th quarter of 1990. 

2. QNCR results 
a. daily water ballance 
b. daily solution levels in pregnant pond, barren, neutral & 

storm wa'terponds. 
c. weekly leak collection sampling points 
d. 3 rounds of ambient groundwater monitoring 

3 . Sampling of wells # 1, 2 and 3-
Sam12le Fregyency: level mgLI 

cyanide Quarterly 0.20 
Hg " 0.002 
Ar " 0.05 
Pb " 0.05 
Ag " 0.05 
Nitrate " 10.0 

X pH Monthly n/a 
Ca " n/a 
CI n/a 
Mg n/a 
K n/a 
Na n/a 
Sulfite n/a 
TDS n/a 
Zn n/a 

4. Flexable field seam testing 

5. The amount of neutralized tailings (units?) 

6. Post closure plan 

7. Complete a site assessment & closure report for the remediation 
of well #2. 

8. Monthly monitoring for No3-N and CN (total and free) for well 
#1, 2 and 3. 
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THINGS THAT MUST BE AFTER ISSUANCE OF THE PERMIT 

,Wit:hin :3 Itlonths- subm4:-t:-p'l:HRp--'E-es-W4~~l' and 2 :~lli~st'Orlccn~' 

~-QG&rds O'f-we-H:-#-~ 

ow 1 'EIilfi 6 mont-hs - subntit-I...n-t-erpret-±v-e--Aqtl±fer-clTara-e-t-er-i-sti-cs·-~ 

within 9 months- the installation of additional monitoring wells. 

Within 12 months- submit a closure report 
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Ref: 

ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 

Inter-Office Memorandum 

March 20, 1991 

To: 

From: 

RE: 

Reza Azizi, Acting Manager 
Tim Levandowsky, Acting Team Leader 
Water Pollution Compliance unit 

Russ smith, Compliance Officer ~ 
Water Pollution Compliance unit 

PBR Minerals, Inc; Permit (#G-0020-02) 
Requirements and Groundwater Remediation 

The attached warning letter was developed with the assistance of 
Water Permits. On March 19, I met with Roger Kennett for 
approximately two (2) hours reviewing the case and identifying 
possible violations. 

Any comments you have are welcome. 

( 

( 
" 

! . , 

I /'rv-

000378 
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Ref: 
March 1991 

J. Michael Ashworth, President 
PBR Minerals, Inc. 
P.o. Box 370 
Tombstone, Arizona 85638 

CERTIFIED MAIL 
Return Receipt Requested 

Re: PBR Minerals, Inc.; Permit (#G-0020-02); Compliance 
Requir~ments and Groundwater Remediation 

Dear Mr. Ashworth: 

ori January 20, 1989, Grand Central Leaching Facility, dba, PBR 
Minerals was issued a Groundwater Protection Permit (#G-0020-02) 
by the Department of Environmental Quality. The permit addresses 
mining activities from the site that was formerly known as the 
Contention Mine; Tombstone Exploration, Inc.; Cochise Silver Mines, 
Inc. (Permit #G-0011-02); and PBR Minerals, Inc. (Temporary Permit 
-ffG- 0019-02T) • 

Permit t#G-0020-02r- was designed to address mercury, nitrate and 
cyanide contamination of TEl Well #2; mercury and nitrate 
c,ontamination of TEl Well #3; and potential cyanide, nitrate and 
mercury contamination of groundwater supplies for the city of 
Tombstone. The permit also establishes maximum groundwater 
contamination limits, alert levels for the mine leaching 
operations, remediation of TEl Well #2, a compliance schedule for 
site assessment and closure report addressing all remedial 

~tivities and monitoring and reporting requirements. 
('(.,\J ,( vi 0 f' ~pc ... rl;~ Ko~'\d ') 

Based on the i-r-rf-er-ma-t-iefl--g±ven-ai::>eve, the 
Compliance unit (WPCU) has determined that the 
state statutes and rules may have been violated 

Water Pollution 
following Arizona 
in the operation 

of the above referenced facility. 

Regulatory Citation 

Arizona Revised statutes 
(A.R.S.) §49-14l.6 

Arizona Revised statutes 
(A.R.S.) §49-263.A.3. 

Violations 

The pollution or contamination of 
any domestic waters. 

Failure to monitor, sample or 
report as required by a permit. 
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Arizona Revised statutes 
(A.R.S.) §49-263.A.4. 

Arizona Administrative Code 
(A.A.C.) R18-9-103.B. 

Arizona Administrative Code 
(A.A.C.) R18-9-815 

Violation of a water quality 
standard. 

Failure to comply with all 
terms and conditions of the 

permit. . /'0 ,-- r.L I 11/.v-
No effluent f~om any waste 1.1.-- _~' fr 
treatment dev1ce shall be ~~ 
discharged in a rock formation [V' , 

which will or may permit or 1V. ~ 
contamination of groundwater. ~1 

In order to bring the Grand Central Leaching Facility, dba PBR 
Minerals into compliance with state statutes and environmental 
rules, the WPCU requires that the following activities be performed 
within the time-frames indlcated below: 

A. within thirty (30) days upon receipt of this letter, submit the 
lIQuarterly Interpretive Assessment Report(s)" for each quarter 
beginning with the fourth quarter of 1989, and for the first, 
second, third and fourth quarter of 1990 required by section 
II.B.2. of your permit. The information submitted must include: 

1. SUb~it information d~~~ctivity status of the 
facility since January 20, 1989. 

2. Results of flexible field seam testing by a lining 
contractor or field service representative which has 
successfully installed a minimum of five (5) million square 
feet of flexible membrane lining. 

3. Results from daily leach solution monitoring for the 
pregnant pond, barren pond, neutralization pond and the 
storm water back-up pond. 

4. Results from weekly leak detection monitoring. 

5.~Records of .all neutralized spent ore sampling locations. 

6. Results from groundwater monitoring required by section 
II.B.1.E. and II.B.2.e.1-2. 

7. Remediation measures taken concerning the April 1989 
pregnant pond solution leak caused by puncture holes. 
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8. SYhmit the{1esults of three (3) rounds of ambient 
groundwater monitoring for establishing, "maximum 
groundwater limits (MGL) and "alert level limits" 
required by section II.B.l.d., of your permit. 

B. within forty-five (45) days upon receipt of this letter, submit 
a proposed, "Monitoring Well Installation Work Plan" with 
completion dates for each activity and address the following: 

1. Redrilling or replacement of TEl Well #3. 

2. Proposed sites for the required two (2) passive wells. 

3. The ,time required to complete drilling of the monitoring 
wells once ADEQ approves proposed monitoring well locations. 

4. Submittal of the well driller's logs for each completed well 
as well as the groundwater quality data for each of these 

. wells. 
, "ti... I'''' ~h- ~' \I'{ ( ".J/ d "/'7 -i) ~u-,:('1 1 ~ JlfL, 

~. ~A~bmit a closure report addressing all remedial activities, 
. and any further actions needed to establish compliance with 

this permit. . 

All documents or reports shall be submitted to: 

Arizona Department of Environmental Quality 
Water Pollution Compliance Unit - Room 305 
2005 North Central Avenue 
Phoenix, Arizona 85004 
Attention: Russell A. Smith 

You are advised that this letter does not constitute a formal 
administrative or legal action by our Department. It is intended 
to notify you of the violations observed at Grand Central Leaching 
Facility, dba PBR Minerals, Inc., and the appropriate corrective 
actions necessary to achieve compliance with state requirements. 

Failure tp take the actions listed above may result in 
administrative or legal actions by our Department or the Arizona 
Attorney's General Office. No other warnings will be issued in 
this matter. If you have any questions or would like to schedule 
a meeting between yourself and this office to discuss any 
problems associated with the referenced facility, please contact 
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questions, you maJ contact 
~~~~~~~~~~~~~~~~~~"at (602) 62S-S32lr Thank you 

Sincerely, 

Russell A. smith, Compliance Officer 
Water Pollution Compliance Unit 

cc: Sarah L. Mapes, Manager, Compliance section, ADEQ 
Reza Azizi, Acting unit Manager, WPCU 
Southern Regional Office 
Skip Hellerud, WPU 
Cochise County Health Department 
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Return Receipt Requested 

Ref: 
April , 1991 

J. Michael Ashworth, President 
PBR Minerals, Inc. 
P.O. Box 370 
Tombstone, Arizona 85638 

Re: PBR Minerals, Inc.; Permit (#G-0020-02); Compliance 
Requiremen'ts and Groundwater Remediation 

Dear Mr. Ashworth: 

On January 20, 1989, Grand Central Leaching Facility, dba, PBR 
Minerals was issued a Groundwater Protection Permit (#G-0020-02) 
by the Department of Environmental Quality. The permit addresses 
mining activities from the site that was formerly known as the 
Contention Mine; Tombstone Exploration , Inc.; Cochise Silver Mines, 
Inc. (Permit #G-0011-02); and PBR Minerals, Inc. (Temporary Permit 
#G-0019-02T) . 

Permit (#G-0020-02) was designed to address mercury, nitrate and 
cyanide contamination of TEl Well #2; mercury and nitrate 
contamination of TEl Well #3; and potential cyanide, nitrate and 
mercury contamination of groundwater supplies for the City of 
Tombstone. The permit also establishes maximum groundwater 
contamination limits, alert levels for the mine leaching 
operations, remediation of TEl Well #2, a compliance schedule for 
site assessment and closure report addressing all remedial 
activities and monitoring and reporting requirements. ' The following 
are possible violations of your permit: 

f) ~(~4L:~.}QUarterlY Interpretive Assessment Report(s)" for each quarter 
\ , :J:)'eginning with the fourth quarter of 1989, and for the first, 
\1 second, third and fourth quarter of 1990 required by section 
\\ II.B . 2. of your permit have not been submitted. 

~1. Information describing the activity status of the 
:.d \ facility since January 20, 1989 has not been submitted. 

2. Flexible field seam testing results by a lining 
contractor or field service representative has not been 
submitted. 
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3. Results from daily leach solution monitoring for the 
pregnant pond, barren pond, neutralization pond and the 
storm water back-up pond has not been submitted. 

4. Results from weekly leak detection monitoring has not been 
submitted. 

5. Records of all neutralized spent ore sampling locations has 
not been submitted. 

6. Results from weekly monitoring for free cyanide and pH from 
the leak collection sumps have not been submitted. 

7. No evidence has been submitted concerning the required 
remediation measures taken concerning the April 1989 
pregnant pond solution leak caused by puncture holes. 

8. The results of three (3) rounds of ambient 
groundwater monitoring for establishing, "maximum 
groundwater limits (MGL) and "alert level limits" 
has not been submitted. 

Based on a review of Department records, the Water Pollution 
Compliance unit (WPCU) has determined that the following Arizona 
state statutes and rules may have been violated in the operation 
of the aboye referenced facility. 

Regulatory citation 

Arizona Revised statutes 
(A.R.S.) §49-l4l.6 

Arizona Revised statutes 
(A.R.S.) §49-263.A.3. 

Arizona Revised statutes 
(A.R.S.) §49-263.A.4. 

Arizona Administrative Code 
(A.A.C.) R18-9-103.B. 

Violations 

The pollution or contamination of 
any domestic waters. 

Failure to monitor, sample or 
report as required by a permit. 

Violation of a water quality 
standard. 

Failure to comply with all 
terms and conditions of the 
permit. 
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In order to bring the Grand Central Leaching Facility, dba PBR 
Minerals into compliance with state statutes and environmental 
rules, the WPCU requires that the following activities be performed 
within the time-frames indicated below: 

A. within thirty (30) days upon receipt of this letter, submit the 
"Quarterly Interpretive Assessment Report(s}" for each quarter 
beginning with the fourth quarter of 1989, and for the first, 
second, third and fourth quarter of 1990 required by section 
II.B.2. of your permit. The information submitted must include: 

1. Activity status of the facility since January 20, 1989. 

2. Results of flexible field seam testing by a lining 
contractor or field service representative which has 
successfully installed a minimum of five (5) million square 
feet of flexible membrane lining. 

3. Results from daily leach solution monitoring for the 
pregnant pond, barren pond, neutralization pond and the 
storm water back-up pond. 

4. Results from weekly leak detection monitoring. 

5. Records of all neutralized spent ore sampling locations. 

6. Results from groundwater monitoring required by Section 
II.B.1. and II.B.2.e. 

7. Remediation measures taken concerning the April 1989 
pregnant pond solution leak caused by puncture holes. 

8. Results of three (3) rounds of ambient groundwater 
monitoring for establishing, "maximum groundwater limits 
(MGL) and "alert level limits" required by section 
II.B.1.d., of your permit. 

B. Within forty-five (45) days upon receipt of this letter, submit 
a proposed, "Monitoring Well Installation Work Plan" with 
completion dates for each activity and address the following: 

1. Redrilling or replacement of TEl Well #3. 

2. Proposed sites for the required two (2) passive wells. 
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3. The time required to complete drilling of the monitoring 
wells once ADEQ approves proposed monitoring well locations. 

4. Submittal of the well driller's logs for each completed well 
as well as the groundwater quality data for each of these 
wells. 

C. Within forty-five (45) days of receipt of this letter, submit 
a closure report addressing all remedial activities, and any 
further actions needed to establish compliance with this permit. 

All documents or reports shall be submitted to: 

Arizona Department of Environmental Quality 
Water Pollution Compliance unit - Room 305 
2005 North Central Avenue 
Phoenix, Arizona 85004 
Attention: Russell A. smith 

You are advised that this letter does not constitute a formal 
administrative or legal action by our Department. It is intended 
to notify you of the violations observed at Grand Central Leaching 
Facility, dba PBR Minerals, Inc., and the appropriate corrective 
actions necessary to achieve compliance with state requirements. 

Failure to take the actions listed above may result in 
administrative or legal actions by our Department or the Arizona 
Attorney's General Office. No other warnings will be issued in 
this matter. If you have any questions or would like to schedule 
a meeting between yourself and this office to discuss any 
problems associated with the referenced facility, please contact 
me at (602) 257-2364. -For- t.eehni-cal-qu-e-st10ns, you-may-eont-ae-t 
D-epar..tme-n-t--'-s-S-otl-'E-he-:r:.n-Reg-i-ena-I- 0£-f-:i:ee- a-t-(-6-G-2-)-6-2-8---5-3-2-1-;- Thank you 
for your attention in this matter. 

Sincerely, 

Russell A. Smith, Compliance Officer 
Water Pollution Compliance unit 

cc: Sarah L. Mapes, Manager, Compliance Section, ADEQ 
Rez a Az i z i, Ac-t-i-ng-TJnit.-Ma-nager, WPCU 
Southern Regional Office -I"" ~ ,~t_ 
Skip Hellerud, WPU 
Cochise County Health Department 
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Ref: 
May , 1991 

J. Michael Ashworth, President 
PBR Minerals, Inc. 
P.O. Box 370 
Tombstone, Arizona 85638 

CERTIFIED MAIL 
Return Receipt Requested 

. ' . ,I ' 1. 

,': 

Re: PBR Minerals, Inc.; Permit (#G-0020-02); Compliance 
Requirements and Groundwater Remediation 

Dear Mr. Ashworth: 

On January 20, 1989, Grand Central Leaching Facility, dba, PBR 
Minerals was issued a Groundwater Protection Permit (#G-0020-02) 
by the . Department of Environmental Quality. The permit addresses 
mining activities from the site that was formerly known as the 
Contention Mine; Tombstone Exploration, Inc.; Cochise S il ver Mines, 
Inc. (Permit #G-0011-02); and PBR Minerals, Inc. (Temporary Permit 
#G-0019-02T) . 

Permit (#G-0020-02) was designed to address mercury, nitrate and 
cyanide contamination of TEl Well #2; mercury and nitrate 
contamination of TEl Well #3; and potential cyanide, nitrate and 
mercury contamination of groundwater supplies . for the city of 
Tombstone. The permit also establishes maximum groundwater 
contamination limits, alert levels for the mine leaching 
operations, remediation of TEl Well #2, a compliance schedule for 
site assessment and closure report addressing all remedial 
activities and monitoring and reporting requirements .. The following 
are possible violations of your permit: . 

. ~~ I " ' ' j ~ 

,1 ~ '. , . _ 

).,. A. "Quarterly Interpretive Assessment Report(s)" for ~ach 4' . 
quarter beginning with the fourth quarter of 1989~. l and for " . ;._,...----"-.~ J 
the firs·t , -second, ·third and· ·fourth quarter .• of 1990 required 
.by section II.B.2. of your permit have not been submitted .. 

2. Information describing the activity status of the 
facility since January 20, 198~ has -not been submitted. 

3. Flexible field seam testing results by a lining 
contractor or field service representative., has not been 
submitted . 

1 _' \1. /'. 1. i ' . ," , . 
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3. Results from daily leach solution monitoring for the 
pregnant pond, barren pond, neutralization pond and the 
storm water back-up pond has not been submitted. 

4. Results from weekly leak detection monitoring has not been . 
submitted. 

5. Records of all neutralized spent ore sampling locations has 
not· been submitted. 

6. Results from weekly monitoring for free cyanide and pH from 
the leak collection sumps have not been submitted~ 

,._~ ~t ',~ 

,.~\. N.o e;Vid,ence has been /Submitted concerrling the r .equire'd 
~1J \ rehniediatiOn mea~ures taken concerning; the Apri'i 1989 

p~egnant p~nd solution, leak c~~sed by' pun~ture holes . 
..-, 
8. , 

-

The results of three (3) rounds of ambient 
groundwater monitoring for establishing, "maximum 
groundwater limits (MGL) and "alert level limits" 
has--not- been submitted. 
~ 

-I;, . ' 
" , 

.) /~ 
/ Based on a review of Department records, the Water Pollution 

/ Compliance unit (WPCU) has determined that the following Arizona 
! State ;Statutes and rules may have been violated in the operation 

/ of the above referenced facility. 
I 
I 

( 
Regulatory citation 

Arizona Revised statutes 
(A.R.S.) §49-141.6. 

Arizona Revised statutes 
(A.R.S.) §49-263.A.3. 

Arizona Revised Statutes 
(A.R.S.) §49-263.A.4. 

\ Arizona Administrative Code 
'\C A.A.C.) R18-9-103.B. l . 

\ 
\ : 

\ 

~ ~, • ,I , .' .• , •• / J 

' . • \ 1 ' f-, ' ' \ 
.~ .... , ... 

1 . -

• I f 1"' 
I 

Violations 

The pollution or contamination of 
any domestic waters. 

Failure to monitor, sample or 
report as required by a permit. 

Violation of a water quality 
standard. 

Failure to comply with all 
terms and conditions of the 
permit. 

, l .' , 
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In order to bring the Grand Central Leaching Facility, dba PBR 
Minerals into compliance with state statutes and environmental 
rules, the WPCU requires that the following activities be performed 
within the time-frames indicated below: 

A. within thirty (30) days upon receipt of this letter, submit the 
IIQuarterly Interpretive Assessment Report(s)" for each quarter 
beginning with the fourth quarter of 1989, and for the first, ' 

<" second, third and ,fourth 'quarter of, 1990·, required by section 
II.B.2. of your permit. The information submitted must include: 

1. Activity status of the facility since January 20, 1989. 

2. Results of flexible field seam testing by a lining 
contractor or field service representative which has 
successfully installed a minimum of five (5) million square 
feet of flexible membrane lining. 

3. Results from daily leach solution monitoring for the 
pregnant pond, barren pond, neutralization pond and the 
storm water back-up pond. 

4. Results from weekly leak detection monitoring. 

5. Records of all neutralized spent ore sampling locations. 

6. Results from groundwater monitoring required by section 
II.B.l. and Il.B.2.e. 

' \ . . ' 

7. Remediation measures taken concerning the April 1989 
pregnant pond solution leak caused by puncture holes. 

8. Results of three (3) rounds of ambient groundwater 
monitoring for establishing, "maximum groundwater limits 
(MGL) and "alert level limits" required by section 
II.B.1.d., of your permit. 

B. within forty-five (45) days upon receipt of this letter, submit 
a proposed, "Monitoring Well Installation Work Plan" with 
completion dates for each activity and address the following: 

1. Redrilling or replacement of TEl Well #3. 

~~~--:IN,,~~tw,o-m---pa-sgv-e-vl~-'. 
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4. Submittal of the wellS drille!:\'~ logs for each completed well 

as well as the groundwater · quality data for each of these 
wells. 

C. within forty-five (45) days of receipt of this letter, submit 
a closure report addressing all remedial activities, and any 
further actions needed to establish compliance with this permit. 

All documents or reports shall be submitted to: 

Arizona Department of Environmental Quality 
Water Pollution compliance Unit - Room 305 
2005 North Central Avenue 
Phoenix, Arizona 85004 
Attention: Russell A. smith 

You are advised that this letter does not constitute a formal 
administrative or legal action by our Department. It is intended 
to notify you of the violations observed at Grand Central Leaching 
Facility, dba PBR Minerals, Inc., and the appropriate corrective 
actions necessary to achieve compliance with state requirements. 

Failure to take the actions listed above may result in 
administrative or legal actions by our Department or the Arizona 
Attorney's General Office. No other warnings will be issued in 
this matter. If you have any questions or would like to schedule 
a meeting between yourself and this office to discuss any 
problems associated with the referenced facility, please contact 
me at (602) 257-2364. Thank you for your attention in this matter. 

Sincerely, 

Russell A. Smith, Compliance Officer 
Water Pollution compliance unit 

cc: Sarah L. Mapes, Manager, Compliance Section, ADEQ 
Reza Azizi, Team Leader, WPCU 
Southern Regional Office 
Skip Hellerud, WPU 
Cochise County Health Department 
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Ref: 
June , 1991 

J. Michael Ashworth, President 
PBR Minerals, Inc. 
P.O. Box 370 
Tombstone, Arizona 85638 

CERTIFIED MAIL 
Return Receipt 

V0"",) 

Requested 

/6u,,-'/vv~/\./A ? 

Re: PBR Minerals, Inc.; Permit (#G-0020-02); compliance 

Requirements and Groundwater Remediation 

Dear Mr. Ashworth: 

On January 20, 1989, Grand Central Leaching Facility, dba, PBR 

Minerals was issued a Groundwater Protection Permit (#G-0020-02) 

by the Arizona Department of Environmental Quality (ADEQ). The 

permit addresses mining activities from the site that was formerly 

known as the Contention Mine; Tombstone Exploration, Inc.; Cochise 

Silver Mines, Inc. (Permit #G-0011-02); and PBR Minerals, Inc. 

(Temporary Permit #G-0019-02T). 

Permit (#G-0020-02) was designed to address mercury, nitrate and 

cyanide contamination of TEI Well #2; mercury and nitrate 

contamination of TEl Well #3; and potential cyanide, nitrate and 

mercury contamination of groundwater supplies for the city of 

Tombstone. The permit also establishes maximum groundwater 

contamination limits, alert levels for the mine leaching' 

operations, remediation of TEI Well #2, a compliance schedule for 

site assessment and closure report addressing . all remedial 

activities and monitoring and reporting requirements. The ADEQ's 

records indicate that the following information and reports as 

. required by the above-referenced Permit have not ,been submitted to 

~ . the Department. 

\~\ (t -'-\. _ 

~'v-"- Jf- v~w/\ J ) ,A • 

1 ('- \ ·.J~l· v\. ( , i~t\' 
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, -)t ",\~). I>.) i 
.' ')' 

"Quarterly Interpretive Assessment Report (s)" for each l 
quarter beginning with the fourth quarter of 1989, throughr 

the ~i~t quarter of 1991. ' )' 

~ .. ' ~ 
'1. 

j).t.(4,.""~ 

Information describing the activity status of the 

facility since January 20, 1989. 
_ ~J 

.~\~~~ ~~ . 2. Flexible field seam testing results by a lining 

\)V,,,,, o.c:'~" :'\ \" contractor or field service representative. 
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CERTIFIED MAIL 
Return Receipt Requested 

Ref: 
July 27, 1991 

J. Michael Ashworth, President 
PBR Minerals, Inc. 
P.O. Box 370 
Tombstone, Arizona 85638 

Re: PBR Minerals, Inc.; Permit (#G-0020-02); Compliance 
Requirements and Groundwater Remediation 

Dear Mr. Ashworth: 

o.n January 20, 1989, Grand Central Leaching Facil i ty, dba, PBR 
Minerals was issued a Groundwater Protection Permit (#G-0020-02) 
by the Arizona Department of Environmental Quality (ADEQ). The 
permit addresses mining activities from the site that was formerly 
known as the contention Mine; Tombstone Exploration, Inc. i Cochise 
Silver Mines, Inc. (Permit #G-0011-02); and PBR Minerals, Inc. 
(Temporary Permit #G-0019-02T). 

Permit (#G-0020-02) was designed to address mercury, nitrate and 
cyanide contamination of TEl Well #2i mercury and nitrate 
contamination of TEl Well #3i and potential cyanide, nitrate and 
mercury c,Ontamination of groundwater supplies for the city of 
Tombstone. The permit also establishes maximum groundwater 
contamination limits, alert levels for the mine leaching 
operations, remediation of TEl Well #2, a compliance schedule for 
site assessment and closure report addressing all remedial 
activities and monitoring and reporting requirements. The ADEQ's 
records indicate that the following information and reports as 
required by the above referenced Permit have not been submitted to 
the Department. 

A. "Quarterly Interpretive Assessment Report(s)" for each 
quarter beginning with the fourth quarter of 1989, through 
the fourth quarter of 1991. 

1. Information describing the activity status of the 
facility since January 20, 1989: 

2. Flexible field seam testing results by a lining 
contractor or field service representative. 
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3. Results from daily leach solution monitoring for the 
pregnant pond, barren pond, neutralization pond and the 
storm water back-up pond. 

4. Results from weekly leak detection monitoring. 

5. Records of all neutralized spent ore sampling locations. 

6. Results from weekly monitoring for free cyanide and pH 
from the leak collection sumps. 

7. The results of three (3) rounds of ambient groundwater 
monitoring from pumping well #1 (TEl #4, PBR Well #4) 
for establishing, "maximum groundwater limits (MGL) and 
"alert level limits". 

B. Evidence of required remediation (correction) measures 
taken concerning the April 1989 pregnant pond solution leak 
caused by lining puncture. 

c. Evidence for installation of the additional monitoring 
wells (Down-Gradient Passive and Up-Gradient Passive) , 
including well drilling logs and groundwater quality data 
for each of these wells. 

D. Results of continued monitoring of TEl #1, #2, #3 and 
monitoring wells (Part II.E.). 

E. A closure report addressing all remedial activities 
including but not limited to the required site assessment 
and closure report for TEl Well #2. 

F. After exceeding the maximum groundwater limit (MGL) for 
Nitrate and Mercury on June 9, 1989, and July 31, 1989, as 
set forth in Part ll.C, of the permit, the required scope 
of work addressing corrective and remedial actions set 
forth in Part II.C.l., of the permit was not submitted. 

G. Leaching operations began before TEl Well #4 was sampled. 

Based on . a review of Department records, the Water Pollution 
compliance unit (WPCU) has determined that the following Arizona 
state statutes and rules may have been violated in the operation 
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of the above referenced facility. 

Regulatory citation 

Arizona Revised statutes 
(A.R.S.) §49-141.6 

Arizona Revised statutes 
(A.R.S.) §49-263.A.3. 

Arizona Administrative Code 
(A.A.C.) R18-9-103.B.1. 

Violations 

The pollution or contamination of 
any domestic waters. 

Failure to monitor, sample or 
report as required by a permit. 

Failure to comply with all 
terms and conditions of the 
permit. 

In order to bring the Grand Central Leaching Facility, dba PBR 
Minerals into compliance with state statutes and environmental 
rules, the WPCU requires that the following activities be performed 
within the time-frames indicated below: 

A. Within thirty (30) days upon receipt of this letter, submit the 
"Quarterly Interpretive Assessment Report(s)" for each quarter 
beginning with the fourth quarter of 1989, through the second 
quarter of 1991 as required by section II.B.2. of your permit. 
The information submitted must include: 

1. Activity status of the facility since January 20, 1989. 

2. Results of flexible field seam testing by a lining 
contractor or field service representative which has 
successfully installed a minimum of five (5) million square 
feet of flexible membrane lining. 

3. Results from daily leach solution monitoring for the 
pregnant pond, barren pond, neutralization pond and the 
storm water back-up pond. 

4. Results from weekly leak detection monitoring. 

5. Records of all neutralized spent ore sampling locations. 

6. Results from groundwater monitoring as required by section 
II.B.1. and II.B.2.e. 

7. Remediation measures taken concerning the April 1989 
pregnant pond solution leak caused by a , lining puncture. 
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8. Results of three (3) rounds of ambient groundwater 
monitoring from TEl Well #4 for establishing, "maximum 
groundwater limits (MGL) and "alert level limits" required 
by section II.B.1.d., of your permit. 

9. Records regarding the installation of the two (2) 
additional (upgradient and downgradient) monitoring wef/s 
as required by Part II.E.4., including drillers logs, DWR 
Registration Numbers, locations, and three (3) rounds of 
groundwater quality data as required by Part.B.1.d., of the 
permit. 

10. Monthly water quality results from continued monitoring of 
TEl Wells #1, #2, and #3 monitoring wells as required by 
Part II.E., of the permit. 

11. Closure report. 

B. within forty-five (45) days upon receipt of this letter, submit 
a proposed, "Monitoring Well Installation Work Plan" with 
completion dates for each activity and address the following: 

1. Redrilling or replacement of TEl Well #3. 

2. Installation of the two monitoring wells as required by Part 
II.E.4., of your permit. 

3. submittal of the well's driller logs for each c~rnpleted well 
as well as the groundwater quality data for each of these 
wells. 

C. Within, sixty (60) days of receipt of this letter, submit 
a closure report addressing all remedial activities including 
but limited to a site assessment and closure report for TEl #2. 

D. Within seventy (70) days of receipt of this letter, submit a 
scope of work addressing corrective and remedial actions 
concerning results of laboratory analyses submitted on June 9, 
1989, and July 31, 1990, for Mercury and Nitrate which exceeded 
the maximum groundwater limit (MGL) as required by Part II.C.1, 
of the permit. 
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All documents or reports shall be submitted to: 

Arizona Department of Environmental Quality 
Water Pollution Compliance unit - Room 305 
2005 North Central Avenue 
Phoenix, Arizona 85004 
Attention: Russell A. Smith 

You are advised that this letter does not constitute a formal 
administrative or legal action by our Department. It is intended 
to notify you of the violations observed at Grand Central Leaching 
Facility, dba PBR Minerals, Inc., and the appropriate corrective 
actions necessary to achieve compliance with state requirements. 

F.ailure to take the actions listed above may result in 
administrative or legal actions by our Department or the Arizona 
Attorney's General Office. No other warnings will be issued in 
this matter. If you have any questions or would like to schedule 
a meeting between yourself and this office to discuss any 
problems associated with the referenced facility, please contact 
me at (602) 257-2364. 

Sincerely, 

Russell A. Smith, Compliance Officer 
Water Pollution Compliance Unit 

cc: David Woodruff, Acting Manager, Compliance section, ADEQ 
Reza Azizi, Acting Manager, WPCU 
Tim Levandowsky, Acting Team Leader, WPCU 
Southern Regional Office 
Skip Hellerud, WPU 
Cochise County Health Department 
Jim Dubois, State Programs Hydrology Unit 
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Ref: 
, 1991 

J. Michael Ashworth, 
PBR Minerals, Inc. 
P.o. Box 370 
Tombstone, Arizona 85638 

Re: PBR Minerals, Inc.; Permit (#G-0020-02); Compliance 
Requirements and Groundwater Remediation 

Dear Mr. Ashworth: 

On January 20, 1989, Grand Central Leaching Facility, dba, PBR 
Minerals was issued a Groundwater Protection Permit (#G-0020-02) 
by the Arizona Department of Environmental Quality (ADEQ). The 
permit addresses mining activities from the site that was formerly 
known as the Contention Mine; Tombstone Exploration, Inc.; Cochise 
Silver Mines, Inc. (Permit #G-OOII-02); and PBR Minerals, Inc. 
(Temporary' Permit #G-0019-02T). 

Permit (#G-0020-02) was designed to address mercury, nitrate and 
cyanide contamination of TEl Well #2; mercury and nitrate 
contamination of TEl Well #3; and potential cyanide, nitrate and 
mercury contamination of groundwater supplies for the city of 
Tombstone. The permit also establishes maximum groundwater 
contamination limits, alert levels for the mine leaching 
operations, remediation of TEl Well #2, a compliance schedule for 
site assessment and closure report addressing all remedial 
activities and monitoring and reporting requirements. The ADEQ's 
records indicate that the following information and reports as 
required by the above referenced Permit have not been submitted to 
the Department. 

A. "Quarterly Interpretive Assessment Report(s)" for each 
quarter beginning with the fourth quarter of 1989, through 
the fourth quarter of 1991. ( k ) "S bt.. r:x....IJ... ~e' ~ \~.~.fu :..ee-hA_ ~ 

'-- .-J + --\-lR ~.("-- . -t\.o. c- ('e.k,e-;~ ') 
1. Information describing the activity status of the 

facility since January 20, 1989. 

2. Flexible field seam testing results by a lining 
contractor or field service representative. 
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3. Results from daily leach solution monitoring for the 
pregnant pond, barren pond, neutralization pond and the 
storm water back-up pond. 

4. Results from weekly leak detection monitoring. 

5. Records of all neutralized spent ore sampling locations. 

6. Results from weekly monitoring for free cyanide and pH 
from the leak collection sumps. 

I~ pee c-."..., ~t ~I( (5 l7t: The results of th-ree--;-pJ rounds of ambient groundwater 

r
' ~,~~ ..... e.. ___ monitoring frOi.?EI #4 for establishing, "maximum 
~R r<:eJ~ ~~-52.X:>?~-Cgroundwater limlts-rM~) and "alert level limits". 

-a ('GLrJ;tJ 1'6R. weLl ~1 YB. Evidence of required remediation (correction) measures 
taken concerning the April 1989 pregnant pond solution leak 
caused by lining puncture. 

C. Evip~Il~~0J0F. .b~t_alla:\; ~0!l .-~£.et!1--~C;1c;IJ-tional monitoring 
well'sA inc! u~ ing~"€! 'ff Cir11~ lng J: og~~nd~groundwa ter qua Ii ty 
data 'for each of these wells. ~\-... - fJ "'~/ /"c"a.-L .-. 

G, Re.su.. l+S 'i)" 0...., "'~'IA\.AeJl. ""'~ ... \. -\-e..~ \~ ,,-~, T € t d: I J -J::t; c. -a..::::JO c::fJ'" ~"""",,=Co ........ ....>.ce. d ~L~cl-J1~ 
~. A closure report addressing all remedial activities 
~, including but not limited to the required site assessment 

and closure report for TEl Well #2. 

-Y:(E. After exceeding the maximum groundwater limit (MGL) for 
Nitrate and Mercury on June 9, 1989, and July 31, 1989, as 
set forth in Part II.C, of the permit, the required scope 
of work addressing corrective and remedial actions set 
forth in Part II.C.1., of the permit was not submitted. 

~t. T-E-,:I We"l"-i-=#4'~E_placed into serv~-€)l; .:the facilit-l:es-y' S 
o 11:> e-a.oI\-.j-. leaching operation" prior £Otne-completiOn of the required 
:7J~lA.I "q ofe ('?;:. [) ... ~ alert levels being establishedr-+-' \ c:[ u ... L::.Lt -#·;/ 

-a,Y\ 1c<e.~~ ~~ -tF<f <J.>~'" "5a-pte&? 
Based on a review of Department records, the Water Pollution 
Compliance unit (WPCU) has determined that the following Arizona 
state statutes and rules may have been violated in the operation 
of the above referenced facility. 

Regulatory citation 

Arizona Revised statutes 
(A.R.S.) §49-141.6 

Violations 

The pollution or contamination of 
any domestic waters. 
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Arizona Revised statutes 
(A.R.S.) §49-263.A.3. 

Failure to monitor, sample or 
report as required by a permit. 

Arizona Administrative Code 
(A.A.C.) R18-9-103.B.1. 

Failure to comply with all 
terms and conditions of the 
permit. 

In order to bring the Grand Central Leaching Facility, dba PBR 
Minerals into compliance with state statutes and environmental 
rUles, the WPCU requires that the following activities be performed 
within the time-frames indicated below: 

A. within thirty (30) days upon receipt of this letter, submit the 
"Quarterly Interpretive Assessment Report(s)" for each quarter 
beginning with the fourth quarter of 1989, through the second 
quarter of 1991 as required by section II.B.2. of your permit. 
The information submitted must include: 

1. Activity status of the facility since January 20, 1989. 

2. Results of flexible field seam testing by a lining 
contractor or field service representative which has 
successfully installed a minimum of five (5) million square 
feet of flexible membrane lining. 

3. Results from daily leach solution monitoring for the 
pregnant pond, barren pond, neutralization pond and the 
storm water back-up pond. 

4 . Results from weekly leak detection monitoring. 

5. Records of all neutralized spent ore sampling locations. 

6. Results from groundwater monitoring as required by section 
II.B.1. and II.B.2.e. 

7. Remediation measures taken concerning the April 1989 
pregnant pond solution leak caused by a lining puncture. 

8. Results of three (3) rounds of ambient groundwater 
monitoring from TEl Well #4 for establishing, "maximum 000408 
groundwater limits (MGL) and "alert level limits" required 
by Section II.B.1.d., of your permit. 

0. R~~I)('~,:) <'<=t d.~ .V'A -\--t..~ \ ..... S-h(( <l. +I ........ e> ~ +\....Q. +uJ " (2)r: ~~j I~'~~a.\ .!.7T" -
t· J -.J \.a~ ~Ol~ "y r." rfl1-C' 

( u. f - G:,~dJL ~ .... "" '::l...j. "Co LA,I .. -& ... -a.~ I e "--\- ?":l. ~ ~ I '-I~) """ 0 .... , ~ r '-l. e.-(( S I ..... <: { ::Q. "S '{j 
& (" ~l \eC' ' ~ t <::>~? I ~w 'K. ~ej' 1 ~+C"~I~ ......... IJu....-.~e ('::. l ~~6..f..,l'. ..... S. ~J.. +~.(X>:~ 
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Jl,-.cl k,~ t/'-Iv. .0;. S \ ~ 5- .. .;--- --J 

a meeting between yourself and this office to discuss any 
problems associated with the referenced facility, please contact 
me at (602) 257-2364. 

Sincerely, 

Russell A. Smith, Compliance Officer 
Water Pollution Compliance unit 

cc: David Woodruff, Acting Manager, Compliance Section, ADEQ 
Reza Azizi, Acting Manager, WPCU 
Tim Levandowsky, Acting Team Leader, WPCU 
Southern Regional Office 
Skip Hellerud, WPU 
Cochise County Health Department 
1'\ ........ \)t.A.~~\ S>I ~~-:Sb+, ,?<,c>':I~_~ ~J",~( ~CJ.y U ..... ,-r-
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of the above referenced facility. 

Regulatory citation Violations 

Arizona Revised statutes 
(A.R.S.) §49-141.6 

The pollution or contamination of 
any domestic waters. 

Arizona Revised statutes 
(A.R.S.) §49-263.A.3. 

Failure to monitor, sample or 
report as required by a permit. 

Arizona Administrative Code 
(A.A.C.) R18-9-103.B.1. 

Failure to comply with all 
terms and conditions of the 
permit. 

In order to bring the Grand Central Leaching Facility, dba PBR 
Minerals into compliance with state statutes and environmental 
rules, the WPCU requires that the following activities be performed 
within the time-frames indicated below: 

A. Within thirty (30) days upon receipt of this letter, submit the 
"Quarterly Interpretive Assessment Report(s)" for each quarter 
beginning with the fourth quarter of 1989, through the second 
quarter of 1991 as required by section II.B.2. of your permit. 
The information submitted must include: 

1. Activity status of the facility since January 20, 1989. 

2. Results of flexible field seam testing by a lining 
contractor or field service representative which has 
successfully installed a minimum of five (5) million square 
feet of flexible membrane lining. 

3. Results from daily leach solution monitoring for the 
pregnant pond, barren pond, neutralization pond and the 
storm water back-up pond. 

4. Results from weekly leak detection monitoring. 

5. Records of all neutralized spent ore sampling locations. 

6. Results from groundwater monitoring as required by section 
II.B.1. and II.B.2.e. 

7. Remediation measures taken concerning the April 1989 
pregnant pond solution leak caused by a lining puncture. 
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8. Results of three (3) rounds of ambient groundwater 
monitoring from TEl Well #4 for establishing, "maximum 
groundwater limits (MGL) and "alert level limits" required 
by section II.B.1.d., of your permit. 

9. Records regarding the installation of the two (2) 
additional (upgradient and downgradient) monitoring we;;s 
as required by Part II.E.4., including drillers logs, DWR 
Registration Numbers, locations, and three (3) rounds of 
groundwater quality data as required by Part.B.1.d., of the 
permit. 

10. Monthly water quality results from continued monitoring of 
TEl Wells #1, #2, and #3 monitoring wells as required by 
Part II.E., of the permit. 

11. Closure report. 

B. Within forty-five (45) days upon receipt of this letter, submit 
a proposed, "Monitoring Well Installation Work Plan" with 
completion dates for each activity and address the following: 

1. Redrilling or replacement of TEl Well #3. 

2. Installation of the two monitoring wells as required by Part 
II.E.4., of your permit. 

3. Submittal of the well's driller logs for each completed well 
as well as the groundwater quality data for each of these 
wells. 

C. within sixty (60) days of receipt of this letter, submit 
a closure report addressing all remedial activities including 
but limited to a site assessment and closure report for TEl #2. 

D. within seventy (70) days of receipt of this letter, submit a 
scope of work addressing corrective and remedial actions 
concerriing results of laboratory analyses submitted on June 9, 
1989, and July 31, 1990, for Mercury and Nitrate which exceeded 
the maximum groundwater limit (MGL) as required by Part II.C.1, 
of the permit. 
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All documents or reports shall be submitted to: 

Arizona Department of Environmental Quality 
Water Pollution Compliance unit - Room 305 
2005 North Central Avenue 
Phoenix, Arizona 85004 
Attention: Russell A. smith 

You are advised that this letter does not constitute a formal 
administrative or legal action by our Department. It is intended 
to notify you of the violations observed at Grand Central Leaching 
Facility, dba PBR Minerals, Inc., and the appropriate corrective 
actions necessary to achieve compliance with state requirements. 

Failure to take the actions listed above may result in 
administrative or legal actions by our Department or the Arizona 
Attorney's General Office. No other warnings will be issued in 
this matter. If you have any questions or would like to schedule 
a meeting between yourself and this office to discuss any 
problems associated with the referenced facility, please contact 
me at (602) 257-2364. 

Sincerely, 

Russell A. Smith, Compliance Officer 
Water Pollution Compliance unit 

cc: David Woodruff, Acting Manager, Compliance Section, ADEQ 
Reza Azizi, Acting Manager, WPCU 
Tim Levandowsky, Acting Team Leader, WPCU 
Southern Regional Office 
Skip Hellerud, WPU 
Cochise County Health Department 
Jim Dubois, State Programs Hydrology unit 
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CERTIFIED MAIL 
Return Receipt Requested 

August 5, 1992 
REF:WP-92-

Jerry Neidfeldt, President 
Tombstone Development Co. 
P.O.Box 1445 
Grand Island, Nebraska 68803 

RE: PBR Minerals, Inc; Groundwater Protection Permit# G-0020-02; 
groundwater remediation and monitoring reports. 

Dear Mr. Neidfeldt: 

The Department of En~ronmental Quality (ADEQ) has received 
informatio~ that Excel):~n .Resources, Inc., iSQ . .£~oTfl}P9'-'\JB~\'2\~~~ in 
the operatJ.on of the facJ.lJ. ty presently operatl:ong tun'aer Grounawater 
Protection Permit (GWPP) #G-0020-02. Our records show Tombstone 
Development Co. as the owners of this property. This permit 
addresses the mining activities from the site that was formerly 
known as the Contention Mine; Tombstone Exploration, Inc.; Cochise 
Silver Mines, Inc. (Permit # G- 0011-02); and PBR Minerals, Inc. 
(Temporary Permit #G-0019-02T~. t ? ..... ('''''c\- ~ G-aD?'-' -07). 

Either a transfer of the present permit (GWPP #G-0020-02) or the 
development of an Aquifer protection Permit will be required. In 
either case, a consid~rable amount of information and 
administration of permits will be needed to develop this 
transition. The timeliness of your intentions will be important to 
ADEQ in dealing with this matter. 

The Department is concerned that violations of Arizona Revised 
statutes ( A.R.S.) §49-l41.6 may have occurred involving the 
contamination of domestic waters. PBR Minerals is required to 
submit written monitoring reports concerning the sampling of the 
wells and other points. 

Therefore, ' Tombstone Development Co. is required to contact me at 
(602)207-4613 within fifteen (15) calendar days of the date of this 
letter to arrange a technical assistance meeting. Failure to do so 
ma y result in administrative or possible ' judicial enforcement 
action pursuant to A.R.S. § 49-263 and 264. 
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Sincerely, 

Donald Bell 
Compliance 'Officer 
Water Pollution Compliance unit 
Office of Water Quality 

cc: 
Arizona Department of Environmental Quality 

Bob Munari, P.E., Manager, OWQ Compliance section 
Roger Kennett, Manager, OW~Mining ~~rmi-~s-Sec~ion~ArP U~\~ 
Dorothy Hains, P.E., Water Pollution Control 
Julie Majors, WPCU Tracking 

Distributuion List 
Jerry Neidfeldt, President, Tombstone Development Co. 
Douglas Mckenzie, VP, Excellon Resources Inc. 
Jerry Brisco, Representative, Excel;ron Resources Inc. 
J. Michael Ashworth, President, PBR Minerals, Inc. 

Attached: 
Distributuion List 

DB : DB:db 

B:\TMBSTONE.15D 
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DISTRIBUTION LIST 

Jerry Neidfeldt, President 
Tombstone Development Co. 
P.O.Box 1445 
Grand Island, Nebraska 68803 

Exce~ton Resources Inc. 
c/o Douglas Mckenzie, VP 
suite #200-20 
Aidelaide st. East 
Toronto 
ontario, Canada 
M5C 2T6 

Jerry Brisco, Representative 
Exceli6n Resources Inc. 
c/o Jabba Inc. 
2100 N. Wilmot 
Tucson, Arizona 85712 
(602)721-1375 

J. Michael Ashworth, President 
PBR Minerals, Inc. 
P.O. Box 370 
Tombstone, Arizona 85638 
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CERTIFIED MAIL 
Return Receipt Requested 

August 5, 1992 
REF:WP-92-

J. Michael Ashworth, President 
PBR Minerals, Inc. 
P.O. Box 370 
Tombstone, Arizona 85638 

RE: PBR Minerals, Inc; Groundwater Protection Permit# G-0020-02; 
groundwater remediation and monitoring reports. 

Dear Mr Ashworth: 

The Department of Environmental Quality (ADEQ) has not received the 
reporting forms for the facilities operations for the past 
reporting dates for Groundwater Protection Permit #G-0020-02. 
The permit addresses the mining activities from the site that was 
formerly known as the contention Mine; Tombstone Exploration, 
Inc.; Cochise Silver Mines, Inc. (Permit # G- 0011-02); and PBR 
Minerals, Inc. (Temporary Permit #G-0019-02T). 

The Department is concerned that violations of Arizona Revised 
Statutes ( A.R.S.) §49-141.6 may have occurred involving the 
contamination of domestic waters. PBR Minerals is required to 
submit written monitoring reports concerning the sampling of the 
wells and other points. 

It is our understanding that the facility may be considering 
closing. The Department has not been informed of these activities 
nor kept up to date as to the status of these activities. The 
Department has determined that additional actions or clarification 
of actions taken by PBR Minerals may be necessary. 

Therefore, PBR Minerals, Inc.is required to contact me at (602)207-
4613 within fifteen (15) calendar days of the date of this letter 
to arrange a technical assistance meeting. Failure to do so may 
result in administrative or possible jUdicial enforcement action 
pursuant to A.R.S. § 49-263 and 264. 
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Sincerely, 

Donald Bell 
Compliance Officer 
Water Pollution Compliance unit 
Office of Water Quality 

cc: 
Arizona Department of Environmental Quality 

Bob Munari, P.E., Manager, OWQ Compliance Section 
Roger Kennett, Manager, oWQMining permits Section 
Dorothy Hains, P.E., Water Pollution Control 
Julie Majors, WPCU Tracking 

Distributuion List . 
Jerry Neidfeldt, President, Tombstone Development Co. 
Douglas Mckenzie, VP, Excellon Resources Inc. 
Jerry Brisco, Representative, Excellon Resources Inc. 
J. Michael Ashworth, President, PBR Minerals, Inc. 

Attached: 
Distributuion List 

DB:DB:db 

B:\PBRMINER.15D 
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~XSTRIBUTION LIST 

Jerry Neidfeldt, President 
Tombstone Development Co. 
P.O.Box 1445 
Grand Island, Nebraska 68803 

cellon Resources Inc. 
c/o Douglas Mckenzie, VP 
suite #200-20 
Aidelaide st. East 
Toronto 
ntario, Canada 

C 2T6 

Jerry Brisco, Representative 
Excellon Resources Inc. 
c/o Jabba Inc. , 
2100 N. Wilmot 
Tucson, Arizona 85712 
(602) 7,21-1375 

J. Michael Ashworth, President 
PBR Minerals, Inc. 
P.O. Box 370 
Tombstone, Arizona 85638 
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DATE: 

TO: 

FROM: 

RE: 

MEMORANDUM 

August 11, 1992 

Patrick cunningham, Chief Counsel 
Environmental Enforcement section 
Office of the Attorney General 

Brian Munson, Assistant Director 
Office of Water Quality 
Department of Environmental Quality 

Case Development Memorandum (CDM) 
for PBR Minerals, Inc. i Inventory 
Number 100334; Groundwater 
Protection Permit (GWPP) #G-0020-02; 
Cochise County, Arizona. 

PBR Minerals is the leaseholder and permit holder for the mlnlng 
and milling operations of the Grand Central leaching Facility 
located close (bordering property) to Tombstone, Arizona. The 
company has been in bankruptcy court for a period of over a year 
and final decree is due on August 24, 1992. At this time ADEQ 
would loose what little rights remain to become involved in the 
proceedings. 

The facility has not complied with their reporting requirements and 
there was previous pollution on .site. After exceeding the maximum 
groundwater limits for Nitrate and Mercury as set forth in part 
II. C of the permit, the required scope of work has not been 
addressed. The Arizona Department of Environmental Quality's Water 
Pollution Compliance Unit was developing the necessary warning 
letters when these facts emerged. The necessary monitoring data 
for wells, liners and heap leach piles, plus remediation evidence 
and closure reports, are needed to bring the facility into 
compli~nce with the state Environmental statutes and rules. 

Involved in the findings of the court will be the rights to 
exploration for Excellon Company. The funds of which, if profits 
are generated, will be utilized to pay creditors. 

We are requesting that you assign an attorney to this matter in 
order to review the case, determine any proposed actions and 
represent the department in any court action or negotiations 
concerning this matter. It is important that an attorney be 
assigned as expeditiously as possible. If you have any questions 
concerning this matter, please contact Don Bell of my staff, at 
207-4613. Your assistance in this matter is appreciated. 
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 

,. FE SYMINGTON, GOVERNOR 
EDW ARD Z. FOX, DIRECTOR M E M 0 RAN DUM 

TO: 

FROM: 

DATE: 

RE: 

Patrick Cunningham, Chief Counsel 
Environmental Enforcement section 
Office of the Attorney General 

Edward Z. Fox /~ 
Director ~ 
August 11, 1992 

Case Development Memorandum 
Minerals, Inc.; Inventory 
Groundwater Protection Permit 
02; Cochise County, Arizona. 

(CDM) for PBR 
Number 100334; 
(GWPP) #G-0020-

PBR Minerals is the leaseholder and permit holder for the mining 
and milling operations of the Grand Central leaching Facility 
located close (bordering property) to Tombstone, Arizona. The 
company has been in bankruptcy court for a period of over a year 
and final decree is due on August 24, 1992. At this time ADEQ 
would loose what little rights remain to become involved in the 
proceedings. '. 

The facility has not complied with their reporting requirements and 
there was previous pollution on site. After exceeding the maximum 
groundwater limits for Nitrate and Mercury as set forth in part 
II. C of the permit, the required scope of work has not been 
addressed. The Arizona Department of Environmental Quality's Water 
Pollution Compliance unit was developing the necessary warning 
letters when these facts emerged. The necessary monitoring data 
for wells, liners and heap leach piles, plus remediation ~vidence 
and closure reports, are needed to bring the facility into 
compliance with the state Environmental statutes and rules. 

Invol ved in the findings of the 
exploration for Excellon Company. 
are generated, will be utilized to 

court will be the 
The funds of which, 
pay creditors. 

rights to 
if profits 

We are requesting that you assign an attorney to this matter in 
order to rev iew the case, determine any proposed , actions and 
represent the department in any court action or negotiations 
concerning this matter. It is important that an attorney be 
assigned as expeditiously as possible. If you have any questions 
concerning this matter, please contact Don Bell of my staff, at 
207-4613. Your assistance in this matter is appreciated. -
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The Department 0/ Environmental Quality is An Equal Opportunity Affirmative Action. Employer. 

Post Office Box 600 Phoenix, Arizona 85001-0600 
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PBR MINERALS (INV. #100334) 

Notes from telephone conversation with Jim Briscoe 8/12/92 10:30am 
Jim is a registered Geologist with his own company: 

Jaba, Inc. 
2100 N. Wilmot Dr. 
Tucson, Az. 85712 

PBR Minerals, Inc. (permit address) (leaseholder) 
950 Skyline Drive P.D.Box 370 
Tombstone, Arizona 85638 

Inventory #100334 
Facility Name: Grand Cenrtral Leaching 
Present Permit #G-0020-02 (GWPP) 
Past President: J. Michael Ashworth (see below) 

The property is still owned by the: 
Tombstone Development Co. 
P.D.Box 1445 
Grand Island, Nebraska 68803 

The past President of the company, Laverne Baxter, has passed away, 
and Mr. Jerry Needfeildt now represents the Tomb~tone Develoment 
Company. 

AKA: Cowichan Resources, Inc. (successor to PBR Minerals). 

Has been in Bankruptcy Court for a couple of years. The time for 
claims has supposedly come and gone. 

Judge: Lawerence Dllason. 
Case:#9001989-TUC-LD 

has gigantic case file on this project in the court clerks 
office. Could be researched. 

August 24, 1992 is the last date that the court will deal with this 
case. At this point the Excellon Company will be given authority 
to take over and explore. Exploration in this case will mean that 
Jim Briscoe's company will review a large compilation of old data 
concerning several thousand feet of underground tunnels and other 
works. They are evidently developing a three diminsional map of 
these facilities now. Eventially they will drill some test holes. 
Thewy are maintaining theat the water level is 600+ feet and that 
there will be no test holes that deep. 

Excellon will receive lease from Tombstone Develoment Corporation. 

Michael Ashworth, past listed president of the PBR Minerals, Inc., 
organization. He was set in place by the previous bankruptcy 
Court, when Tombstone Exploration Co., Inc. (TEI) went into 
bankruptcy.. He is supposedly either dead or dieing of cancer, and 
living in Dallas, Texas, if still alive. 
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TEl was the original company (never had a permit 
Cochise Silver Mines, Mr./ Frank Magini and Dusty Escapule were 
officers at that time and were still around, took over from the 
above company after financial problems arose .. 

Cochise Silver Mines 
4831 N. 42nd Ave. 
Phoenix, Arizona. 

They had Arizona Temporary GWPP #G-0011-02 for a period of a year 
(January 1987). 

There is essentially no management from PBR and there has been 
none. 

PBR's only asset supposedly is the lease from the Tombstone . 
development Company. IRS wanted to file but there were no assets. 

PBR's Lawyer in Tucson, is Lowell E. Rothchild 
. 259 N Meyer 

Tucson, Ariz. 85707 
of Mesch, Clarke, and Rothchild Law firm. 

There are still submersible pumps on site and no power (Rural Elec. 
has removed transformers. 
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o 

o Southwestern 

o 

o 

Exploration Associates 
COUNTY NOTEBOOK RESEARCH SYSTEM 

4500 E. Speedway, Suite 14 
Tucson, Arizona 85712 

( 602) 795-6097 

CONSULTING SERVICES IN: 

literature research 

mineral exploration 

geothermal exploration 

geophysical exploration 

multispectral aerial photography 

space imagery search and retrieval 

image enhancement and processing 

remote sensing and interpretation 

environmental studies 



COUNTY NOTEBOOK INVENTORY LIST 

Volume 1: County Summary Material 

1. Mining District index map with USGS quadrangle overlay 
2. County bibliography list with explanations 
3. Target listing 
4. Listing of all deposits with current exploration status 
5. Map indexes to various commodities and a generalized 

land status map 
6. County report by State Bureau of Mines 
7. Information on industrial mineral occurrences within 

the county 
8. General articles filed alphabetically, preceded by 

bibliography list 
9. Metal price list 

Volume 2: Thesis Material 

1. Index map of available theses 
2. Theses arranged alphabetically by author 

Volume 3: U.S.G.S. Reduced Topographic Sheets 

1. Reduced A.M.S. sheets 
2. Reduced 7! and 15 minute quad sheets with list of 

mines located on each quad sheet 

Volume 4: U.S.G.S. Geologic, Geophysical, Geochemical and Open 
File Maps 

1. Index to maps in Volume 4 
2. Geologic maps 
3. Geophysical maps 
4. Geochemical maps 
5. Photo index maps 

Volume 5: Mining District Notebooks 

1. Mining district summary sheet 
2. Mint records, mineral resources material, Weed's Copper 

Handbook (colored sheets separate these sections) 
3. Mining district articles listed alphabetically 
4. Bibliography 
5. Mine summary sheets with geologic data 
6. Land status 
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